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Preface

HANDBOOK PREPARATION

The preparation of this Airport Land Use Planning Handbook is the out-
come of 1990 state of California legislation (AB 4164) which directed
the California Department of Transportation (Caltrans) Division of Aero-
nautics to:

“..develop and implement a program or programs to assist in the
training and development of airport land use commissions, after con-
sulting with airport land use commissions, cities, counties, and other
appropriate public entities.”

This volume represents an update of an earlier Handbook published in
1983. Selected portions of the previous document are incorporated
herein. For the most part, however, this 1993 version follows a different
format and contains entirely new material. Most significant among the
new material is the initial presentation of new research documenting the
specific locations of aircraft accident sites with respect to the runway
used.

Funding for preparation of this Handbook and the related accident loca-
tion research was provided both by the state of California and a grant
from the Federal Aviation Administration.

The Handbook was written under contract to the Division of Aeronautics
by Hodges & Shutt, a Santa Rosa, California, aviation consulting firm.
Associated with Hodges & Shutt on the project were: the Flight Safety
Institute; Chris Hunter & Associates; and the University of California,
Berkeley, Institute of Transportation Studies (ITS). ITS was responsible
for preparation of the aircraft accident database noted above. Also,
supporting the study team was an Advisory Committee specifically es-
tablished for the project by Caltrans. The Advisory Committee, as listed
on the back of the document title page, was composed of staff members
from various airport land use commissions in the state along with other
individuals involved in airport land use planning.
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The airport land use commission
statutes are set forth in the State
Aeronautics Act. The Act is codi-
fied as Division 9, Part 1, Chapter
4, Article 3.5 (Sections 21670 et
seq.) of the California Public Utili-
ties Code.

All references herein to sections
of the California state law refer to
the Public Utilities Code unless
otherwise indicated.

INTENT OF THIS DOCUMENT

The primary intent of this Handbook is to facilitate the job of airport land
use commissions and their staffs in carrying out their duties as set forth
in the California State Aeronautics Act. The document is also intended
to help all parties involved in airport land use planning matters in Calif-
ornia to better understand airport land use compatibility concepts and
iIssues.

The information presented in this document is firmly based upon provi-
sions of the Aeronautics Act pertaining to airport land use commissions.
Many facets of airport land use planning are not clearly defined by law,
however. There are many approaches which legitimately can and have
been taken in the preparation of airport land use plans. These various
approaches are discussed throughout this document and the tradeoffs
among them are assessed. In some cases suggested or recommended
approaches are stated. The emphasis, though, is more on examination
of concepts and processes than it is on providing a How-to-Do-It guide
to airport land use planning. In effect, the Handbook describes the rules
of the road, but is not a detailed map of how to accomplish the task. To
accomplish this latter step, each airport land use commission will need
to take into account the specific circumstances of the airports and com-
munities for which it is planning.

The basic approach to many of the airport land use planning issues dis-
cussed herein is a pragmatic one. This approach recognizes that com-
promises often are necessary between airport land use commissions’
objectives of promoting a high degree of airport land use compatibility
and the broader planning considerations and development needs of
local communities. This approach is not meant to suggest, however, that
any individual airport land use commission should back away from exist-
ing plans and policies which establish stronger compatibility criteria or
procedures, especially if a high level of airport land use compatibility is
supported by the communities involved.

Finally, it should be emphasized that the writing of this Handbook has
been the responsibility of Hodges & Shutt. Division of Aeronautics staff
has reviewed the Handbook contents and generally finds the views of the
authors regarding both Aeronautics law and procedure and airport land
use planning practice to be consistent with the staff’s interpretations.
Nevertheless, the views presented herein should be considered only as
suggestions and recommendations. The Handbook does not establish
state standards or policies for airport land use planning. Also, the per-
spective herein is that of planning, not law. Readers of this document
should consult with their respective legal counsels for interpretations of
the law from a legal standpoint.

December 1993
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DOCUMENT CONTENTS

This Handbook is organized into three parts:

e Part I: ALUC Procedures and Plans — This part begins with an ex-

amination of how airport land use commissions are structured and
function. Factors to be considered in preparing airport land use com-
patibility plans and in formulating compatibility criteria and policies
are discussed in the next two chapters. A fourth chapter outlines the
process which ALUCs should follow in reviewing individual land use
proposals. The final chapter addresses the important responsibilities
which local agencies have in promoting airport land use compatibil-
ity. All of the chapters include extensive reference to the applicable
sections of the state law.

Part ll: Airport Land Use Compatibility Issues — The four chapters
in Part Il assess the noise and safety compatibility concepts and is-
sues which provide the basis for formulation of compatibility criteria
and policies by individual ALUCs. The noise chapters review recent
airport-related noise research and note the issues which are currently
the subject of nationwide attention. No new research is presented,
however. The safety chapters contain a summary of the new aircraft
accident location research conducted by ITS. Some initial approach-
es to assessment and application of this data are outlined along with
discussion of other safety compatibility issues.

Part lll: Appendices — The appendices contain various supporting
and reference materials including a copy of the airport land use com-
mission statutes of the Aeronautics Act. Samples of various materials
which can or have been used by individual airport land use commis-
sions are also included.
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The Organization of
Airport Land Use Commissions

PURPOSE AND CREATION OF ALUCS

More than a quarter century has now passed since the California state
legislature first enacted the portion of the state aeronautics law setting
requirements for creation of airport land use commissions. The statutes
governing airport land use commissions are set forth in Chapter 4, Ar-
ticle 3.5 (commencing with Section 21670) of the State Aeronautics Act
(Division 9, Part 1 of the California Public Utilities Code).

Amendments to the original 1967 law have been made about every two
years since that time. Some of these amendments have involved rela-
tively minor changes deemed necessary to respond to a particular issue
or, in some cases, special circumstances in an individual county. Others
have had the effect of causing major changes in the way airport land use
commissions function. One of the most significant revisions was one
approved as recently as July 1993. As of this writing, the creation of
airport land use commissions is no longer mandated by the state, but is
an option of local government.

Purpose

The California state legislature’s purpose in authorizing the creation of
airport land use commissions has remained largely unchanged since the
early years of the statutes. This purpose is succinctly stated in the cur-
rent law (Section 21670(a)):

® “Itis in the public interest to provide for the orderly development of
each public use airport in this state and the area surrounding these
airports so as to promote the overall goals and objectives of the Cali-
fornia airport noise standards adopted pursuant to Section 21669 and
to prevent the creation of new noise and safety problems.”
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An issue not explicitly addressed
by the recent change in the law is
what actions a county must take
in order to disband an ALUC
which is already in existence. A
safe response to this question is
that whatever actions were taken
to create the ALUC in the first
place would need to be reversed.
For most ALUCs, this would mean
that majorities of the board of
supervisors of the county (or
counties in the case of multi-coun-
ty ALUCs), the selection commit-
tee of city mayors, and the selec-
tion committee of public airport
managsrs would each have to
terminate their appointments of
individual commissioners and the
disbanding of the commission
itself. A county board of supervi-
sors doss not have the authority
to unilaterally eliminate an ALUC.

e “It is the purpose of this article to protect public health, safety, and
welfare by ensuring the orderly expansion of airports and the adop-
tion of land use measures that minimize the public’s exposure to ex-
cessive noise and safety hazards within areas around public airports
to the extent that these areas are not already devoted to incompati-
ble uses.”

Authority for Creation of ALUCs

The 1993 amendment to the state aeronautics law making creation of
airport land use commissions optional was accomplished simply by
changing the word “shall” in Section 21670(b) to “may.” Now, a county
may establish an ALUC if the county contains an airport which is:

— *“Served by a scheduled airline;” or
- “Operated for the benefit of the general public.”

The state law continues to include language allowing local entities the
option of not establishing an ALUC if the county has no public-use air-
ports which are served by a scheduled airline and none which are af-
fected by any “noise, safety, or land use issues.” Previously, to reach
this conclusion, the county board of supervisors had to: consult with
airport operators and affected local entities; hold a public hearing; and
adopt a resolution supported by findings. These provisions now appear
to have no significance.

COMMISSION FORMAT

For those counties which continue to have an airport land use commis-
sion, the law provides for two alternative formats. One is a separate
entity with representation set in accordance with the provisions of the
law. The other option is designation of another body, already existing
for another purpose, to serve as the ALUC.

e Separate Entity — If established as a separate body, the standard
membership composition of an airport land use commission consists
of seven members selected as follows (Section 21670(b)):

- Two county representatives (selected by the board of supervisors);

- Two city representatives (selected by a committee comprised of
the mayors of all cities in the county);

- Two having “expertise in aviation” as defined in Section 21670(e)
(selected by a committee of the managers of all public airports in
the county); and
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- One general public representative (selected by the other six com-
mission members).

Provisions for minor variations to this composition are included in the
law. These variations apply when there are no cities in the county
(Section 21670(a)(1)) and/or when an airport is owned by another
county or by a city or district in another county (Section 21671).

¢ Designated Body — If the board of supervisors and the mayors’ com-
mittee in a county each determine that another body can accomplish
the necessary airport land use planning, then such a body can be
designated to assume the planning responsibilities of the airport land
use commission and a separate commission need not be established.
The designated body must have at least two members with aviation
expertise or, when serving as the ALUC, be augmented to have two
members thus qualified (Section 21670.1). Note that Section
21670(e) defines an elected official of a local agency which owns or
operates an airport as a person having aviation expertise.

Tabie 1A surratioes the setieck Among California’s 58 counties, all but one (San Francisco) contain a

15 which Sach ALUC 15rait s public-use airport and therefore could have an airport land use commis-
in use as of July 1993. The tabls sion. As of July 1993, a total of 50 ALUCs existed in 54 counties. Of
does not reflect changes which these, 28 were separate entities following the standard composition and
ey SCCN=8E & Toatlt of e & 22 were designated bodies (including two regional planning agencies
mendment which now makes , : . .

ALUCs permissive. which provide the ALUC function for groups of counties).

AUTHORITY OF ALUCS

The airport land use planning authority of airport land use commissions
is enumerated in various sections of the Aeronautics Act.

The statutory amendment making Powers and Duties
ALUCs permissive does not affect
the commissions’ powers and In the broadest sense, the law defines the powers and duties of ALUCs

duties. If an ALUC is established,
it still must function in the manner
indicated by the law. On the

in terms which parallel the commissions’ purpose:

other hand, if an ALUC no longer “To assist local agencies in ensuring compatible land uses in the vi-
exists or was never formed, then cinity of all new airports and in the vicinity of existing airports to the
:;eﬁrlmr‘:;:::';’:l;:?‘l;gg:t;::‘; extent that the land in the vicinity of those airports is not already
applicability. Nevertheless, sven devoted to incompatible uses” (Section 21674(a)).

in the absence of an ALUC, local

governments continue to have To fulfill this basic obligation, ALUCs have two specific duties:

basic duties to promote com-
patibility among all land uses,

indluding airports. Some of these ¢ Prepare Compatibility Plans — Each commission is required to “pre-
responsibilities are discussed in pare and adopt” an airport land use plan for each of the airports
Chapter 5. within its jurisdiction (Sections 21674(c) and 21675(a)).
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Requiremants and options regard-
ing preparation of comprehensive
land use plane are discussed in
Chapter 2 of this Handbook. Re-
view procedures are examined in

Chapter 4.

e Review Local Agency Land Use Actions and Airport Plans — The

commissions’ second duty is to “review the plans, regulations, and
other actions of local agencies and airport operators...” (Section
21674(d)). The nature of this review varies depending upon whether
the commission has adopted a compatibility plan, as well as upon
whether the general plan of the local agency is consistent with the
commission’s plan.

The law is less precise regarding how ALUCs are to go about each of
these two tasks. Some of the law’s provisions are mandatory; others

leave substantial discretion to each individual commission. These topics

are addressed in the respective chapters which follow.

Statutory and Practical Limitations on ALUCs

Just as important as the specified powers and duties of ALUCs are the
limitations on their authority. Some of these limitations are explicitly
noted in the statutes. Other limitations are more implicit or, in some
cases, left unaddressed by the Aeronautics Act. Still others result mostly
from practical factors involved with implementation of the law.

© Airport Operations — Section 21674(e) explicitly states that: “The

powers of the commission shall in no way be construed to give the
commission jurisdiction over the operation of any airport.” The
meaning of “operation of any airport” is left undefined. Clearly, any
actions directed toward the day-to-day activities of an airport or the
manner in which aircraft operate are beyond the purview of ALUCs.
Equally clearly, ALUCs have authority to review proposed airport
plans or development to the extent that such proposals could affect
off-airport land uses. Less clear are the limitations on ALUCs’ in-
volvement in other facets of airport planning and development. In
this regard, several questions can be posed:

- Can an ALUC prepare — rather than simply review — a long-range
master plan for an airport? The key word in this question is pre-
pare as distinct from adopt. In order to carry out its compatibility
planning duties, ALUCs sometimes may, as a practical matter, find
it necessary to prepare certain components of a master plan. For
example, 20-year activity forecasts and projected noise contours
may not exist for some airports, especially small ones. Also, when
no accurate layout plan exists for an airport, ALUCs may need to
prepare a drawing documenting the physical configuration of ex-
isting facilities. ALUCs, though, have no authority to adopt, let
alone implement, a master plan for an airport — only the owner/
operator of the airport can do that. Furthermore, whenever no
master plan has been adopted by the airport owner/operator, the
ALUC’s use of an airport layout plan for compatibility planning
purposes must be approved by the Division of Aeronautics
(Section 21675(a)).
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Number of Number of
Format* Countles ALUCs

Standard Composition 26 28®
Designated Body

Regional Planning Agency 15 9

Airport Commission 3 3

Planning Commission 7 f 53

Board of Supervisors 3 3
None

No ALUC Established <

No Airports 1
Total 58 50

@ As of July 1993.

o

Including 3 separate ALUCs in San Bernardino County.

° Including 3 augmented with 2 members having aviation
expertise.

9 ALUCs in some of the counties counted above also essentially

do not exist; that is, they have been formally established, but
have never become or no longer are active.

Source: Data compiled by Hodges & Shutt (December 1983)

Table 1A

ALUC Formats
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A discussion of the practical
aspects of ALUC involvement in
issues other than nolse and safety
is included in Chapter 2.

1-6

— Can an ALUC modify an adopted airport plan to serve as the basis
for its own plan? As required for the purposes of compatibility
planning, an ALUC can extend activity forecasts, update noise
contours, and make necessary changes to plan drawings to reflect
existing conditions. Any such modified plans must be approved
by the Division of Aeronautics for use by the ALUC. An ALUC
cannot add or delete proposed facilities from a locally adopted
airport plan. Nor can an ALUC modify activity forecasts or noise
contours in a manner which presumes a future mix of aircraft or
other operational characteristics significantly different from those
in the plan adopted by the airport’s owner/operator.

— Can an ALUC exercise review authority over on-airport plans or
development which do not have off-airport compatibility implica-
tions? An ALUC reviews airport master plans and certain other
development plans for consistency with the commission’s plan.
The statutes give ALUCs no other authority to review on-airport
development. This issue become muddied, however, when the
on-airport development involves nonaviation facilities such as
office or industrial buildings. Many ALUCs assert that they have
the authority to review this type of development proposal in that it
does not involve the “operation” of the airport. For public rela-
tions purposes if nothing else, airports probably should concede
this point — it would be difficult to argue that certain nonaviation
development should be allowed to occur on airport property
when the same development in the same location would be
judged incompatible if the property was privately owned.

e Impacts Assessed — Several sections of the law (most notably, the

declaration of purpose, Section 21670(a)) refer to the commissions’
authority to address noise and safety problems. This suggests that
the law does not intend for ALUCs to address other types of airport
land use compatibility issues such as air quality or ground access
traffic. Nothing in the law specifically excludes ALUC consideration
of such matters, however.

Geographic Jurisdiction — Some airports have impacts which extend
across county boundaries. The state law does not contain any provi-
sions for dealing with such situations. However, the state Attomey
General has concluded that the jurisdiction of an ALUC in which any
such airport is located does not extend to an adjacent county where
some of the impacts occur. (The one exception to this single-county
limitation is where a multi-county regional planning agency serves as
the ALUC for each county affected by the airport) This limitation
being the case, it would seem that an ALUC in the adjoining county
should be able to conduct compatibility planning for the portion of
the airport’s impact area which crosses the county boundary. Neither
the law nor the Attorney General’s opinion are clear on this point,
however.
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® Existing Land Uses — ALUCs have no authority over existing land
uses regardless of whether such uses are incompatible with airport
activities (Sections 21670(a)(2) and 21674(a)). Left undefined by
aeronautics law are such questions as:

Chapter 3 includes some ingsights
into these issues.

- When in the land use planning and development process does a
proposed new land use effectively become an existing use?

- To what extent, if any, can an existing use be modified or recon-
structed without coming under ALUC review authority?

: ; ® Extent of Restrictiveness — Another issue not addressed by the
This topic is examined in the final . 6 : 5
portion of Chapter 3. ALUC law is the extent to which airport land use commissions can
legitimately seek to restrict land uses around an airport even when
such restrictions are necessary for noise and safety compatibility and
have the support of the local agency having land use jurisdiction.
This issue comes under the heading of inverse condemnation or tak-
ings and has been examined at length in other laws and in many
court cases. In general, as long as the restrictions allow some re-
maining economically viable use of the land, a court will usually find
them to be legitimate. However, an attempt by an ALUC to preclude
all development from an area — the runway protection zones being
the primary example — would undoubtedly be deemed a regulatory
taking. Where prevention of all development is critical to the opera-
tion of an airport, it must be the responsibility of the airport owner to
acquire the property or the development rights.

e Plan Implementation — ALUCs exercise approval authority over cer-
tain types of local government land use actions as specified in the
Aeronautics Act. Also, local governments must abide by the provi-
sions of the airport land use planning statutes. Nevertheless, the law
only gives ALUCs powers to assist local agencies “in ensuring com-
patible land uses” (Section 21674(a)) and to coordinate compatibility
planning efforts at the state, regional, and local levels (Section
21674(b)). ALUCs are not implementing agencies in the manner of
local governments. Nor do they issue permits for a project such as
those typically required both by local governments and various state
and federal agencies. The ability of ALUCs to ensure implementation
of its plans is thus limited from both a statutory and a practical per-
spective. For example:

— Although local agencies must adopt findings and take other steps
in order to override an ALUC decision, they often tend to over-
look the fact that such findings cannot be adopted merely as mat-
ters of opinion, but instead must be supported by substantial evi-
dence.

- The question of a proposed land use’s compatibility with an air-
port is often more a matter of degree than a clear, black-and-
white issue. Consequently, local agencies’ views of compatibility
may be just as persuasive to a court as that of the ALUC. A court
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decision thus will turn on the degree to which evidence is pre-
sented of consensus among airport and land use planners as to
specific criteria for compatibility.

- Even when a local agency clearly stretches the concept of com-
patibility or otherwise ignores the intent of the state law, most
ALUCs lack the political will and financial resources to challenge
the agency’s action.

- Lastly, from a practical standpoint, ALUCs rarely become aware
that a local agency is intending to override a decision of the com-
mission. The law does not require local agencies to notify the
commission of such an intent. ALUCs thus seldom get the oppor-
tunity to argue their case before a county board of supervisors or
city council prior to when the override action is voted upon.

Relationship to Other Local Government Bodies

Regardless of whether airport land use commissions are constituted in
the standard manner or as designated bodies, they function as indepen-
dent decision-making entities. In this respect, the authority of ALUCs is
sometimes compared to that of local agency formation commissions
(LAFCOs). The state law specifically establishes some of the relation-
ships between ALUCs and other local government bodies, but leaves
others undefined.

County Government

The relationship between an airport land use commission and the gov-
ernment of the county in which it is formed is perhaps the most often
misunderstood. Even though most ALUCs operate under the auspices of
county planning departments, the decisions of the commission are not
subject to board of supervisors approval in order to take effect. This
applies with respect to both of the commission’s primary responsibilities
— adoption of compatibility plans and review of local land use actions
and airport plans. It also applies regardless of whether a separate ALUC
has been established or some existing county agency such as a planning
commission functions as a designated ALUC. A county must follow the
same steps as a city if it wishes to override an ALUC decision.

The only area in which the Aeronautics Act does spell out county au-
thority over an ALUC is with regard to expenditures and staffing. Any
compensation for the commission members is determined by the board
of supervisors (Section 21671.5(b)). Also, an ALUC cannot hire a staff
or contractors without the prior approval of the board of supervisors
(Section 21671.5(d)). Counties, though, are required to provide staff
assistance for the operation of ALUCs (Section 21671.5(c)).

December 1993
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The discussion here addresses
rules and regulations governing
the general functioning of airport
land use commissions. Proce-
dures addressing the preparation
of compatibility plans and the re-
view of lacal projects are covered
in Chapters 2 and 4, respectively.

December 19293

Regional Planning Agencies

Although the statutes do not explicitly say so, the above funding and
staffing relationships between ALUCs and counties are, from a practical
standpoint, inapplicable when a regional planning agency serves as a
designated ALUC. Regional planning agencies have their own decision
making bodies consisting of representatives of member governments — a
county or counties and the cities within them. They also have their own
control over expenditures and staffing.

RULES AND REGULATIONS

The aeronautics law specifically gives ALUCs the power to adopt rules
and regulations as necessary to carry out their responsibilities (Section
21674(f). All airport land use commissions should exercise this power.
Rules and regulations are particularly necessary for ALUCs established as
separate entities. Commissions or other entities formed for other pur-
poses, but designated to serve as airport land use commissions, may
need to augment their rules and regulations to address topics specific to
the powers and duties of ALUCs.

The substance of rules and regulations will largely be determined by
local experience in the county where the ALUC is formed. The Aero-
nautics Act sets certain limitations on how ALUCs can conduct business
(mostly in Section 21671.5), but does not require that these subjects be
addressed in adopted rules and regulations. The only topic which must
be covered is conflicts of interest.

The following topics are drawn from various sections of the Aeronautics
Act as well as from other state laws and the rules and regulations adopt-
ed by individual ALUCs in the state. They are listed here as examples of
topics which can be included.

Meetings

Normally, ALUC meeting procedures should follow those of the county
or designated body under which the commission is organized. Such
procedures include: notice of meetings and special meetings; conduct
of business; election of officers; open meeting requirements (Brown Act);
holding of public hearings; recording of minutes; etc. Among meeting
procedures which may be particular to ALUCs are these:

® Frequency — The law states that “the commission shall meet at the
call of the commission chairperson or at the request of the majority
of the commission members” (Section 21671.5(e). Many ALUCs
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have an established monthly meeting schedule. However, once an
ALUC has adopted a compatibility plan for each of its airports and
the affected local plans have been determined to be consistent with
it, the types of projects subject to future review are greatly reduced
and the need for regular meetings may largely disappear.

® Quorum — A majority of the commission’s membership normally
comprises a quorum for the purposes of conducting business. Prox-
ies (see following discussion) present at a meeting in place of a regu-
lar member should be counted when determining the existence of a
quorum.

¢ Conflicts of Interest — Section 21672 of the aeronautics law requires
that commissions “adopt rules and regulations with respect to the
temporary disqualification of its members from participating in the
review or adoption of a proposal because of a conflict of interest...”
For guidance as to what circumstances constitute a conflict of inter-
est, reference must be made to other state laws; the subject is not
further addressed by the Aeronautics Act. In general, a personal fi-
nancial interest in an action would present a conflict of interest on
the part of an ALUC member.

Some ALUCs also consider a commissioner’s participation as a mem-
ber of another agency in prior action on an issue before the commis-
sion to represent a conflict of interest. The rationale for disqualifica-
tion under these circumstances seems questionable, however, especi-
ally considering that the commission’s members serve as represent-
atives of their appointing entities.

Duties of Members

Term of Office

The members of an airport land use commission organized with a stan-
dard composition each serve four-year terms. All terms are to end on
the first Monday in May, but are to be rotated so that one or two terms
expire each year (Section 21671.5(a)). Members serve at the pleasure of
the appointing body and may be removed by that body at any time and
for any reason. The terms of office for the members of a designated
body serving as an ALUC normally follow those of the designated body.

Officers
ALUC rules and regulations should indicate what offices are to be es-

tablished on the commission, what the duties of each officer are, and
when new officers are to be selected. A designated body serving as an
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ALUC usually keeps the same officers when sitting as an ALUC as it has
when convened in its regular capacity.

Appointment of Proxies

In addition to an ALUC’s regular members, state law provides for the
appointment of proxies. Each member is required to appoint a proxy
who “shall serve at the pleasure of the appointing member.” A signed
document designating the proxy is to be kept on file at the commission
offices. The proxy represents the regular commission member and is
empowered “to vote on all matters when the member is not in atten-
dance” (Section 21670(d)). However, in order to vote on a matter dis-
cussed at a previous meeting, a proxy should be current on the docu-
ments and issues involved.

The law is silent with respect to the appointment of proxies on desig-
nated bodies which serve as an airport land use commission.

Responsibilities of Staff

ALUCs may wish to include a statement of staff duties and responsibili-
ties in the commission rules and regulations. Among the duties usually
delegated to staff are:

~ Coordinating with local agency staff to obtain information regard-
ing specific projects to be reviewed by the ALUC;

— Providing general assistance to local agency staff regarding airport
compatibility issues;

~ Preparing staff reports and meeting agendas;
~ Issuing required public notices of pending commission actions;
- Recording meeting minutes; and

- Notifying local agencies of commission decisions on items sub-
mitted for review.

Some ALUC:s also give staff significant discretion regarding which pro-
posed local projects and other actions are brought to the commission
for review and when. This particularly applies when review of the pro-
posed project is not required by law, but may be covered under a re-
view agreement between the ALUC and local agencies. Any proposed
project formally submitted for review should be brought to the commis-
sion for action.
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Fees

As further discussed in Chapter 4, the state law (Section 21671.5(f))
allows commissions to charge project proponents for the cost of project
reviews. The fee structure and the method and timing of collection are
appropriate subjects for ALUC rules and regulations.

1-12 December 1983
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The state Aeronautics Act mostly
refers to these documents as
comprehensive land use plans or
CLUPs, aithough the term airport
land use plan is also used. These
and other titles — for example,
airport land use compatibility plan,
airport land use policy plan, air-
port environs land use plan — are
found among the plans prepared
by the various county airport land
use commissions. Regardless of
the nams, all are intended to
serve the same purpose and must
conform to the state law require-
ments. The generic term com-
patibility plan is used in this Hand-
book.
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Preparation and Content of
Compatibility Plans

PURPOSE OF COMPATIBILITY PLANS

In counties which choose to establish and maintain a functioning airport
land use commission, state law requires that the commission prepare
compatibility plans for the public-use airports within its jurisdiction (Sec-
tion 21675(a)). Compatibility plans are the fundamental tool used by
airport land use commissions in fulfilling their purpose of promoting
airport land use compatibility. The law describes the purpose of these
plans in essentially the same terms as it uses with respect to the purpose
of the commissions themselves. Specifically, compatibility plans have
two purposes:

¢ To “provide for the orderly growth of each public airport and the
area surrounding the airport within the jurisdiction of the commission

.." and

¢ To “safeguard the general welfare of the inhabitants within the vici-
nity of the airport and the public in general.”

This chapter examines how compatibility plans are prepared, what
should be included in them, and the process involved in their adoption.

PLAN DEVELOPMENT PROCESS

Plan Preparation

The responsibility for adopting compatibility plans belongs to each air-
port land use commission. The process by which these plans come to
be prepared varies, however.
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In addition to these basic refer-
ence sources, the airport master
plans (AMPs) and airport layout
plans (ALPs) prepared for indi-
vidual airports and the air instal-
lation compatible use zone
(AICUZ) plans developed for mili-
tary airfields are essential sources
of information needed in the pre-
paration of compatibility plans.
Federal Aviation Regulations Part
150 Airport Noise Compatibility
Planning studies for Individual
airporis also may cortain infor-
mation useful to development of
compatibility plans. Refer to
Appendix F for a list of reference
documents mentioned in this
Handbook,
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e Plans Prepared by ALUCs — Most compatibility plans are prepared
either by the commission staff or by consultants under contract to the
county or regional planning agency within which the commission
operates. This approach generally gives the commission and its staff
the most direct involvement in the plan’s format and policies.

e Plans Prepared as Part of Larger Plans — Other compatibility plans
are developed as a component of larger planning studies conducted
by other agencies rather than under the direction of the ALUC.
Examples of this process include compatibility plans prepared as part
of a master plan for an individual airport or a specific plan for the
portion of a community around an airport. When formatted in either
of these ways, the airport land use commission may only need to
adopt the portion which constitutes the compatibility plan. All of the
essential elements of a compatibility plan should be included, how-
ever.

Iinformation Resources

A variety of information resources are available to help ALUCs and their
staffs with the process of preparing compatibility plans. Among the most
important of these are the following:

e ALUC Handbook — One of the purposes of this Handbook is to
serve as a source of information regarding compatibility plans and
policies. Many of the problems and issues faced by ALUCs when
preparing, using, and updating their plans are addressed herein.

e State Aeronautics Staff — The Caltrans Division of Aeronautics staff is
available to respond to inquiries regarding state law, compatibility
criteria, review procedures, and any other matters involving airport
land use commissions.

e Consultants — Airport and land use planning consultants often pro-
vide services to ALUCs, including drafting of compatibility plans.

e Other ALUCs — The experience of other ALUCs is another valuable
planning resource. Copies of adopted plans generally can be obtain-
ed from individual commissions. Also, commission members and
their staffs are usually willing to discuss particular issues which they
have faced. The Division of Aeronautics maintains a list of contact
persons and phone numbers for each of the airport land use commis-
sions in the state.

e Seminars and Workshops — ALUC seminars and workshops, such as
the training sessions planned in conjunction with preparation of this
Handbook, may continue to be held periodically by Caltrans or other
organizations. These gatherings of airport land use commission
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Beginning with the 1894 program
year, preparation of master plans
and layout plans for publicly
owned airports is also eligible for
state funding (through both CAAP
grants and annual grants).

Also beginning with the 1994
California fiscal year, the state will
assist local agencies with funding
of the local share of FAA grants
for airport and aviation purposes
by contributing up to 5% of the
fadaral grant amount.

State subvention funds are avail-
able to transportation planning
agencies for transportation plan-
ning purposes. Preparation of
compatibility plans and other
ALUC activities are eligible items.
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members, staffs, and others involved in airport land use planning
facilitate the exchange of information about compatibility planning
issues.

Funding for Plan Preparation

Obtaining funds with which to prepare and/or update compatibility
plans is an on-going problem for the majority of ALUCs. Sources of
funding which the commissions in various counties have drawn upon
include:

e State Funding — The Division of Aeronautics has provided grants to
local agencies for the preparation of many countywide compatibility
plans. This funding has primarily come from California Aid to Airport
Program (CAAP) grants — which cover 90% of the cost of the plan
preparation — but some airports have used their $5,000 ($10,000
beginning in fiscal 1994) annual grants for this purpose. However,
with the state’s on-going budgetary problems, the continued availabil-
ity of funds from this source is uncertain. The principal reason for the
July 1993 state law change which made formation of ALUCs optional
was budgetary in nature. This change eliminated the applicability of
the state law which requires the state to reimburse local governments
for the cost of state-mandated local programs.

¢ Federal Funding as Part of an Airport Master Plan Study — Another
option for funding of a compatibility plan is as the land use compo-
nent of an airport master plan. In this context, preparation of the
compatibility plan can be eligible for federal funding under the Feder-
al Aviation Administration’s Airport Improvement Program. A limita-
tion of this funding source, however, is that it generally allows pre-
paration of a compatibility plan for only a single airport rather than a
plan which is countywide in scope.

® Local Funding as Part of Local Plan Preparation — Some compatibil-
ity plans are prepared in conjunction with the preparation or updat-
ing of a community general plan or specific plan. Local general funds
or other fund sources used for the community plan cover the incre-
mental cost of the compatibility plan.

e Other Local Funds — Other local fund sources for preparation of a
compatibility plan include direct use of the general fund, airport-
derived revenues (particularly at larger airports), state local assistance
planning funds (state subvention funds), and, primarily with respect to
amendments, ALUC fees for review of projects.
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The defined scope of a compat-
ibility plan should be clearly stated
near the front of the plan docu-
ment.

An important distinction here is
that the airport need not be pub-
licly owned to necessitate pre-
paration of a compatibility plan,
only publicly used. See the Glos-
sary for definitions of public-use
versus other categories of air-
ports.

Refer to the Glossary (Appendix
@) for definitions of these types of

airports.

PLAN SCOPE

In order to prepare a compatibility plan, the first step is to determine the
scope of the plan with respect to:

- Which airports are to be included (if the document covers more
than one airport);

- What assumptions are to be made about the future of each air-
port;

~ The types of airport impacts to be addressed;
- ALUC review of airport plans; and
- The extent of the geographic area to which the plan applies.

State law provides partial guidance regarding each of these factors.

Which Airports to Include
Which Types

The requirements as to which airports should have a compatibility plan
are found in the law as follows:

e Public-Use Airports — A compatibility plan must be formulated for
“each public airport” (i.e., each airport served by a scheduled airline
or operated for the benefit of the general public) within the jurisdic-
tion of the commission (Section 21675(a)). This requirement is clear-
ly applicable to all existing public-use airports. ALUCs, though, have
also developed compatibility plans for proposed public airports.

e Military Airports — Commissions have the option of whether or not
to develop a compatibility plan for any federal military airport in their
jurisdiction (Section 21675(b)).

e Other Airports — The law does not address the question of planning
for areas around other types of airports including special-use and
personal-use airports, agricultural landing fields, seaplane landing
sites, and heliports. Many commissions, however, prepare compati-
bility plans for special-use airports and heliports. It is the opinion of
the legal counsel to the Division of Aeronautics that compatibility
plans are required for special-use airports and heliports. Also, spe-
cial-use facilities are subject to the same state airport permit require-
ments — and the associated requirement for ALUC review of airport
plans — as are public-use facilities.

December 1893
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The staie law provision allowing
an ALUC's compatibility plan to be
based upon an airport layout plan,
with the approval of the Division of
Aeronautics, was added in 1990.
The change was the result of a
Riverside County court case (City
of Coachella v. Riverside County
Airport Land Use Commission,
210 CalApp.3d 1277) which void-
ed a compatibility plan because it
was not based upon an airport
master plan as the law previously
required.
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How Many

Compatibility plan documents can be formatted to include only one
airport or to cover all of the airports located within a commission’s juris-
diction. Each of these two approaches has its advantages and disadvan-
tages and neither is regarded as being superior to the other.

e Individual Airport Plans — Some ALUCs have separate compatibility
plan documents for each of the airports within their jurisdiction. This
approach allows the plan to focus on the specific issues relevant to
the individual airport and its surrounding land uses and local jurisdic-
tions. It is the format which normally results when the compatibility
plan is prepared as an element of an airport master plan or local
specific plan.

¢ Countywide Plan — Other commissions have prepared a single docu-
ment in which the compatibility plans for each of the airports are
collected. This format promotes consistency among the policies for
all of the airports in the commission’s jurisdiction.

Airport Plan and Activity Assumptions

By law, a compatibility plan “shall include and shall be based on a long-
range master plan or an airport layout plan, as determined by the Divi-
sion of Aeronautics of the Department of Transportation, that reflects the
anticipated growth of the airport during at least the next 20 years” (Sec-
tion 21675(a)).

In practice, the Division of Aeronautics has applied the “as determined
by” portion of this requirement as follows:

® Adopted Master Plan Exists — The Division generally does not
become involved when a long-range master plan has been adopted
by the agency owning the airport and the plan is reasonably current.
It is important to emphasize that, when an adopted master plan
exists, the law states that the commission’s compatibility plan “shall
be based” on that plan. When formulating a compatibility plan, it is
not within the purview of the commission to add to or subtract from
the proposed facilities shown in an adopted master plan. However, it
may be necessary for an ALUC to update a plan drawing in order to
show changes to existing facilities. Also, activity forecasts may need
to be extended to encompass a time frame of at least 20 years.

® Airport Layout Plan Available — When a master plan does not exist
or was never adopted by the airport owner, but an airport layout
plan is available, the Division of Aeronautics will review the plan and
any associated activity projections for currency and suitability for air-

2-5
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ALUCs which have developed
compatibility plans for airports not
having an adopted master plan
should make cerlain that the
Division has a current layout plan
on file for those airports and
should seek the Division's accep-
tance of that plan for compatibility
planning purpcses. ALUCs also
are encouraged io readopt the
affected compatibility plans and
indicate that these plans are
based upon state-approved airport
layout plans.

Also see discussion under Statu-
tory and Practical Limitations on
ALUCSs in Chapter 1.

A more comprehensive review of
the types of compatibility concerns
addressed by airport land use
compatibility plans is presented in
Chapter 3.

Approaches to addressing these
concerns are outlined in Chapter
3. Also, Pert Il of the Handbook
contains an extended background
discussion of noise and safety
compatibility concepts and issues.
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port land use planning purposes. The Division may suggest modifica-
tions to the plan if deemed necessary.

© No Airport Plan Exists — When no plan exists, the commission typ-
ically will need to prepare a simplified airport layout plan on which to
base its land use compatibility plan. Because this situation mostly
occurs only with regard to small, low-activity airports for which few
changes are anticipated, the plan may merely need to reflect the
existing conditions. Division of Aeronautics approval of these substi-
tute airport layout plans is necessary.

In any instance requiring a determination by the Division of Aeronautics,
the ALUC staff or consultant should submit the alternative airport plans
to the Division as early in the compatibility planning process as is prac-
tical. Any necessary revisions to the airport plan can thus be taken into
account before significant ALUC staff time is spent in the preparation of
the compatibility plan.

Types of Compatibility Concerns

As noted in Chapter 1, the focus of ALUC compatibility concerns is
clearly on broadly defined noise and safety impacts. Other compatibility
factors typically are issues only at large, primarily major airline, airports.
So far, no ALUCs have established policies addressing issues not directly
related to noise and safety, although occasionally such issues have arisen
in the discussion of individual land use actions or airport master plans.

The practical aspect of an ALUC becoming involved in other types of
airport impacts is that the commission would have little established guid-
ance from other sources upon which to base its development of review
criteria. Lacking such criteria, the commission would have nothing
against which to evaluate a proposed local plan, project, or other action.
Given these circumstances, ALUCs would be well advised to generally
avoid other types of airport compatibility issues at least until such time
as standards evolve to show the connection between the other impacts
and the two basic purposes for creation of ALUCs.

The two broad noise and safety categories of airport impacts both have
individual components which should be considered in preparation of a
compatibility plan.

e Noise Impacts — Airport noise compatibility is primarily assessed in
terms of cumulative noise level contours such as those computed by
the Community Noise Equivalent Level (CNEL) methodology. Noise
exposure in areas beyond the outermost contours may also be of
significance, however. These can generally be described under the
heading of overflight impacts.
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Chapter 3 containe a discussion
of factors to be considered in
defining the planning area boun-
dary.

Chapter 4 describes the condi-
tions under which review of speci-
fic types of actiones in each of
these groups is required or man-
datory. The factors which an
ALUC should examine in each of
these reviews is addressed in that
chapter as well.
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¢ Safety Impacts — Land-use-related airport safety concerns typically
are divided into two groups:

- Concerns directed toward minimizing the severity of an aircraft
accident by limiting the types of land uses near an airport. (Most
compatibility plans simply list this concern under the heading of
safety.)

- Concerns regarding land uses that can create hazards to flight.
The height of objects on the ground is the principal example.

Planning Area Boundaries

State law (Section 21675(c)) requires that ALUCs establish planning area
boundaries “after hearing and consultation with the involved agencies.”
Many ALUCs call these boundaries airport areas of influence or airport
influence areas. They are also sometimes called referral area boundaries
in that they set the limits of the area within which proposed land use
projects are to be referred to the commission for review.

With certain exceptions, planning area boundaries are determined by:

— The location and configuration of the airport or airports included
in the plan; and

~ The extent of the noise and safety impacts associated with each
airport.

The principal exception is that, with respect to review of proposals for
new airports, the geographic scope of ALUC responsibilities extends to
anywhere within the county or counties of the ALUC’s jurisdiction.
Some ALUC: also extend their planning area boundaries to include
review of proposed construction, regardless of proximity to an airport,
when such construction requires Federal Aviation Administration air-
space hazard review under Part 77 of the Federal Aviation Regulations
(when not near an airport, such objects generally must be more than
200 feet tall).

Types of Actions Reviewed by ALUCs

Review of local actions pertaining to airport land use compatibility is one
of the fundamental reasons for the formation of ALUCs. These local
actions fall into two broad groups:

- Local land use plans, projects, and related actions; and

= Airport and heliport plans, including master plans, expansion
plans, and plans for construction of a new facility.

2-7
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All ALUC compatibility plans
should include the elements
described In this section.
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In order to effectively review these proposed plans, projects, and actions
when received, ALUCs should establish procedures and policies which
provide a basis for the review. Also, these procedures and policies
should explicitly list the types of actions which are to be reviewed by the

commission and under what circumstances.

TYPICAL CONTENTS

The contents of airport land use compatibility plans vary considerably
from one ALUC to another. However, certain essential elements are, or
should be, included in every plan. Other elements fall into an optional
category.

Essential Elements

As indicated by the preceding discussion in this chapter, state law says
more about the substance of compatibility plans than it does about the
specific components or their arrangement. The listing in this section is
therefore based not only upon the law itself, but upon the typical con-
tents of the plans which ALUCs have prepared.

o Scope of the Plan — Most plans begin with some type of statement
regarding the plan’s scope. A clear statement of its scope helps in
drafting of the plan and is essential to the readers’ understanding of
what the plan is all about. Among the specific topics which should
be covered are the following ones discussed earlier in this chapter:

- Authority and Purpose — Brief reference should be made to the
state statutes which authorize establishment of airport land use
commissions and require the commissions to prepare compatibil-
ity plans. Quoting or mentioning the basic purpose of ALUCs, as
set forth in Section 21670(a)(2), is also a useful way of placing the
plan in its broader legislative and planning context. The plan’s
purpose can be defined in terms of its intended uses and objec-
tives.

- Airport Identification — If the plan addresses more than one air-
port, the names of the ones covered should be listed. This iden-
tification of airports is particularly important when a county con-
tains military or special-use airports which may or may not be
subjects of the plan.

- Geographic Coverage — A general indication of the geographic
extent of the plan should be provided early in the document. A
more detailed delineation of planning area boundaries, as required
by the statutes (Section 21675(c)), normally will be included in the
policies section.

December 1993
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Note that any ALUC-generated
extension of an airport's activity
forecasts must be based upon the
approved development plan for
the airport; the ALUC does not
have the authority to modify the
airport development plan or pro-
pose changes in operation of the
airport.

See Chapter 3 for a discussion of
factors which determine overall
planning area boundaries.
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— Jurisdictions Affected — The local jurisdictions — the county and
the specific incorporated cities — which are affected by the provi-
sions of the plan should be identified in the document. The rela-
tionship of the ALUC’s plan to the plans of local jurisdictions also
may be valuable to describe.

- Limitations of the Plan — An effective way of further defining the
scope of the compatibility plan is to indicate what the plan is not.
At a minimum, the plan should note the limitations on ALUC juris-
diction over existing land uses and airport operations as stated in
the law and interpreted by the individual ALUC.

e Airport Information — The compatibility plan must contain informa-

tion about the subject airport(s) as necessary to document that the
compatibility plan is based upon an adopted airport master plan or
Caltrans-approved airport layout plan. The emphasis in the informa-
tion provided should be on aspects of the airport plan which affect
off-airport land use compatibility.

= Planning Status — The master plan adoption date or, altematively,
documentation of Division of Aeronautics approval of an airport
layout plan for use as the basis of the compatibility should be indi-
cated.

- Layout Plan — A drawing should be included which shows, at a
minimum, the configuration and dimensions of the runways, size
and shape of runway protection zones, and location of airport
boundaries. Planned changes to any of these airport components
should be depicted. This drawing can be a copy of the official
airport layout plan or a more schematic scale drawing such as the
one included on FAA Airport Master Record (5010) forms.

- Airport Activity — Existing and projected airport operational levels
need to be documented. Data should be included which indi-
cates the known or estimated distribution of operations by type of
aircraft, time of day, and runway used. If necessary, forecasts
included in adopted master plans should be extended to ensure
that the compatibility plan reflects the anticipated growth of air-
port activity for at least a 20-year period.

¢ Planning Area Boundaries — The boundaries of the ALUC planning

area around each airport must be specified in the compatibility plan.
Normally the planning area boundaries are shown on an airport
vicinity base map which identifies roads, water courses, section lines,
and other natural and man-made features. When the boundaries do
not follow geographic features, distances from the airport runways
should be specified.
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Factors which should be con-
sidered in formulating specific
compatibility policies and criteria
are discussed in Chapter 3.

See Chapter 4 for further discus-
sion of this topic.

A discussion of the procedural
factors to be considered during a
project review is included in Chap-
ter 4.
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¢ Compatibility Policies and Criteria — The central components of a

compatibility plan are the compatibility policies and criteria. Most
plans contain a combination of policy statements and criteria tables.
It is important that policies and criteria be stated as clearly, precisely,
and completely as possible because they will serve as the basis for
future project reviews and compatibility determinations. Also, for ease
of use, it is desirable to gather compatibility policies and criteria into
a single portion of the plan rather than have them scattered through-
out the document. Compatibility policies are usually organized into
groups according to the respective types of compatibility concerns
which the policies address.

- Noise — The California Airport Noise Standards (adopted as re-
quired by Public Utilities Code Section 21669), together with the
projected Community Noise Equivalent Level (CNEL) contours of
individual airports, provide the basis for most noise compatibility
criteria.

- Safety — The FAA-defined runway protection zones at the ends of
each runway are the most critical areas, but safety concerns also
extend to other portions of an airport’s environs.

- Airspace Protection — From a land use compatibility standpoint,
airspace protection primarily entails setting limits on the heights of
objects around airports. The principal criteria for protection of
airport airspace are set forth in Part 77 of the Federal Aviation
Regulations, Objects Affecting Navigable Airspace.

- Overflight — This category of policies, frequently omitted from
compatibility plans, is intended to address public concerns over
aircraft overflights in areas beyond the defined noise contours and
safety zone boundaries.

e Types of Actions Reviewed — The types of local planning actions

which the ALUC is authorized to review should be listed in the com-
patibility plan. A distinction should be made between the actions for
which review is required in accordance with state law and ones
which the commission wishes to review with the voluntary agreement
of the local agency involved.

Procedural Policies — Often overlooked in compatibility plans is a
statement of the process which an ALUC will use in carrying out its
mandated review of local actions. Procedural policies should be in-
cluded in each commission’s compatibility plan (or, alternatively, in the
commission’s rules and regulations). Procedural policies should ad-
dress:

- Project Information — What information about a project or action
does the ALUC need to receive in order to perform an adequate
review? A listing of the required information should be set forth in
the compatibility plan.

December 1883
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Inclusion of these elements in an
ALUC compatibility plan |s regard-
ed as optional.

An extended discussion of imple-
mentation issues is comtained In
Chapters 4 and 5 of this docu-
ment.
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~ Timing of Review — What is the appropriate timing of ALUC re-
view relative to other local actions on a project?

- ALUC Action Choices — What choices of action does the law
permit an ALUC to make when responding to a project submitted
for review? This response is primarily limited to a finding of con-
sistency or inconsistency with the compatibility plan. The options
should be made clear in the plan’s procedural policies.

- ALUC Decisions — ALUCs should adopt a policy indicating that
they reserve the right to decide whether a proposed local action
meets the compatibility criteria set forth in a compatibility plan.

Optional Elements

Many compatibility plans contain other elements which, although not
essential to the function of ALUCs, may be helpful to the commission
members and their staff when carrying out their responsibilities.

¢ Land Use Information — Maps showing land uses in the airport
vicinity can be useful during the compatibility plan adoption process
and the review of local general plans. A simple map or an air photo
can show the limits of existing development. Simplifying and com-
bining the general plan land use maps of each of the jurisdictions
around an airport can give a valuable overview of future land use
development potential. The drawback to including this mapping in
the compatibility plan document is that, to remain useful, it may need
regular updating.

¢ Discussion of Compatibility Issues — A discussion of the rationale
behind the compatibility policies and criteria can be an informative
addition to a compatibility plan. Including this supporting document-
ation in a separate part of the plan, or even in a separate document,
allows the policy section to remain concise and to focus purely on
the substance of the policies. Part Il of this Handbook contains this
type of discussion and can serve in lieu of or as a source for
documentation which individual ALUCs might prepare.

e Implementation Issues — Issues involving implementation of a com-
patibility plan are sometimes examined in a section of the plan or in
a separate document. Two particular implementation issues are:

- Local General Plan Consistency Review — During the compatibility
plan adoption process, an understanding of consistencies and
conflicts between the draft plan and local general plans is often
valuable. Once the local governments have modified their general
and any applicable specific plans, this information serves no fur-
ther purpose.
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ALUC adoption of a compatibility
plan begins a 180-day time pericd
within which the county and af-
fected cities must either amend
their general plans and applicable
specific plans to be consistent
with the ALUC's compatibility plan
or make appropriate findings and
override the ALUC. This process
is addressed in Chapter 4.
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— Local Government Action Choices — For a local general plan to be
consistent with an ALUC compatibility plan, it does not necessarily
have to be identical. A local government can achieve consistency
between its plan and the compatibility plan in various ways. To
assist the local government in this process, a discussion of the
action choices is sometimes included in ALUC compatibility plans.

e Supporting Materials — For quick reference, the inclusion of the fol-
lowing items as appendices to a compatibility plan is often of value:

— ALUC Statutes in State Aeronautics Act — Because changes to the
law have occurred nearly every year, this material needs to be
kept current. The date of the latest revisions included in the copy
should be clearly shown.

~ Federal Aviation Regulations Part 77 — The specific language of the
FAA's regulations regarding protection of airspace around airports
is occasionally important during review of a proposed project.
Also important is the portion of this regulation which requires that
the FAA be notified prior to construction of tall objects.

— Sample Easement and Deed Notices — A requirement for dedica-
tion of an easement or recording of a deed notice is commonly
found among the compatibility criteria for new development near
an airport. Placing sample versions of such documents in a com-
patibility plan appendix should be considered.

ADOPTION PROCESS

Involvement of Local Agencies

With one exception, there is no legal requirement that ALUCs involve
local agencies in the process of preparing and adopting a compatibility
plan. The single requirement, as mentioned earlier, is for consultation
with the affected local jurisdictions prior to establishment of planning
boundaries (Section 21675(c)).

Nevertheless, the practical matter is that compatibility plans are generally
much more effective if they are developed with close attention to local
agency concerns. ALUC adoption of compatibility policies and criteria
which will routinely result in local agency override actions accomplishes
little to promote airport land use compatibility objectives.
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No conclusions are offered here
as to which CEQA form is the
most legitimate.  ALUCs are
advised to consult with their
respaective legal counssls when
this question is a significant issue.
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Environmental Document Requirements

The requirements for preparation of California Environmental Quality Act
(CEQA) documentation when adopting or amending a compatibility plan
are not mentioned in the ALUC statutes. Three options are possible and
all have been utilized at various times by different ALUCs.

¢ Exemption — Some ALUCs have regarded adoption of a compatibility
plan to be statutorily exempt from CEQA regulations. ALUCs are not
the ultimate authority regarding any local land use proposal — their
actions on land use development are always subject to being overrid-
den by the local jurisdiction. Therefore, these ALUCs reason that,
because of this lack of implementation or final approval authority,
adoption of a compatibility plan is not a project within the meaning
of CEQA.

¢ Negative Declaration — Preparation of an Initial Study and a Nega-
tive Declaration is the CEQA route most commonly taken by ALUCs
when adopting a compatibility plan. In reviewing the environmental
impacts of a compatibility plan, most impact categories clearly do not
apply. Those that have some application — noise, safety, and land
use, in particular — are usually examined rather briefly. The rationale
for concluding that no significant impacts would result is often based
upon the same factors used with respect to the exemption position,
namely that ALUCs have no land use implementation or final approv-
al powers.

¢ Environmental impact Report — Most of the compatibility plans for
which EIRs are written are ones prepared in conjunction with a local
specific plan or an airport master plan for which an EIR is necessary.
Occasionally an ALUC will prepare an EIR simply as means of ad-
dressing the concerns of local agencies and landowners over the
implications of the compatibility plan.

Public Hearing Requirements

The aeronautics law does not specifically require that an ALUC hold a
public hearing in order to adopt a compatibility plan. A hearing is re-
quired only with respect to establishment of an airport planning area
boundary. Other laws applicable to ALUCs also do not require the
holding of a public hearing. The Brown Act requires only that ALUC
meetings be open to the public, not that public input be received. Fur-
thermore, nothing in the California Environmental Quality Act mandates
a public hearing; public input can be limited to correspondence only.
From a practical perspective, however, ALUCs are well advised to solicit
public and local agency input before adopting a compatibility plan, even
if a formal public hearing process is not utilized.
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As with the initial adoption of the
compatibility plan, the local juris-
diction again has 180 days within
which to amend its plans to be
congistent with the compatibility
plan or to approve findings and
override the ALUC.
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Plan Amendments

State law (Section 21675(a)) limits amendment of a compatibility plan to
no more than once per calendar year. For compatibility plans which
pertain to more than one airport, this limitation has generally been inter-
preted as allowing separate amendments for the portion dealing with
each individual airport. Any policies applicable to all airports in the
ALUC's jurisdiction can be amended only once during a year.

This same section of the law also states that a compatibility plan “shall
be reviewed as often as necessary in order to accomplish its purpose.”
A periodic reexamination of the entire plan is strongly encouraged as a
means of keeping it up to date with changes in state laws, local land
uses, airport development and activity, and current concepts for achiev-
ing noise and safety compatibility. Depending upon the rapidity with
which these changes occur, a thorough review is appropriate every five
to ten years.

The review and amendment process should follow essentially the same
steps as noted above for the original adoption process. Certain steps
generally can be simplified if the changes to the plan are relatively mi-
nor. Coordination with local jurisdictions is nevertheless still important,
particularly if the changes affect the consistency with local general plans.
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Although various policy examples
are noted herein, # is not the
intent of this chapter to require
ALUCs to adopt specific compati-
bility criteria or other policies for
all airports or even general clas-
ses of airports. The intent is to
provide general guidance and
recommendations.

See Part Il of the Handbook for
discussions of noise and safety
concepts, their characteristics,
and the relationship of these
characteristics to land use com-
patibility and planning.
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Formulating Airport Land Use
Compatibility Policies

OVERVIEW

Compatibility policies, including both criteria and maps, are the central
component of any compatibility plan. The purpose of this chapter is to
examine factors which should be considered in the development of air-
port compatibility policies.

The individual categories of airport impacts which typically are the con-
cerns of airport land use commissions are discussed in the immediately
following section of this chapter. The concepts outlined form the basis
for development of compatibility policies. This chapter’s third section
focuses upon alternative means of formatting compatibility criteria tables
and maps. Finally, several issues are addressed which deal with limits on
the degree of restrictiveness that an airport land use commission can
realistically impose on airport area land uses.

TYPES OF COMPATIBILITY CONCERNS

As indicated in the preceding chapters, the airport land use compatibility
concerns of ALUCs fall under two broad headings identified in state law:
noise and safety. However, for the purposes of formulating airport land
use compatibility policies and criteria, further dividing these basic con-
cems into four functional categories is more practical. Traditionally,
these categories are:

- Noise — As defined by measurable levels of noise from aircraft
operations near an airport.

— Safety — From the perspective of minimizing the risks of aircraft
accidents beyond the runway environment.

- Airspace Protection — Accomplished by limits on the height of
structures and other objects in the airport vicinity and restrictions
on other uses which potentially pose hazards to flight.

3-1
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- Overflight — The loosely defined impacts of routine aircraft flight
over a community.

The formulation of airport land use compatibility policies and associated
criteria in each of these four categories is discussed on the following
pages. The emphasis, however, is on ways of categorizing and organiz-
ing the policies rather than on the concepts behind them. The latter is
the major topic of Part Il.

For each compatibility category, four features are outlined below:

- Compatibility Objective — The objective to be sought by establish-
ment and implementation of the compatibility policies;

- Measurement — The scale on which attainment of the objectives
can be measured;

— Compatibility Strategies — The types of strategies which, when
formulated as compatibility policies, can be used to accomplish
the objectives; and

— Basis for Setting Criteria — The basis upon which the respective
compatibility criteria have traditionally been established.

A summary of basic criteria appropriate for each of the four compatibil-
ity categories is presented in Table 3A. These criteria follow from the
discussion in this section and are further supported by the material in-
cluded in Part Il. Two points should be noted about the criteria shown
in Table 3A:

— One point is that the criteria are written in general, qualitative (not
precise, quantitative) terms. In effect, they are a criteria checklist
rather than actual, airport-specific criteria. For use in a compatibil-
ity plan, the criteria need to be more fully defined to suit local cir-
cumstances. Also, the boundaries of the zones within which each
criterion applies must be delineated with respect to the conditions
at a specific airport.

- Secondly, it should be emphasized that, even in their general
form, these criteria are only suggestions for consideration by in-
dividual ALUCs. They are not intended to be treated as state-
mandated standards.

Noise
Noise is one of the most basic airport land use compatibility concerns.

Moreover, at major airline and many busy general aviation airports it is
usually the most geographically extensive form of airport impact.
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Compatibility Compatibliity Zone Suggested
Concern Dellneation Compatiblliity Criterla

Noise e Calculated noise contours:' or ¢ No residential within 65 dB CNEL contour.
e Generalized area encompassing e Encourage use of 60 dB CNEL as maximum for residential land

individual cortours. uses in quiet communities (or even 55 dB at rural airporis).
Safety e Up to 6 zones based upon rela- ¢ Runway Protection Zones:
tive risk of aircraft accidents in -~ No structures.
each area.? - No assemblages of people.
o Take into & t typical flight - Encourage airport to own the property.
tracks and areas overflown by ¢ |nner Safety Zones:
aircraft at low altitude. = Preferably no residential uses or, at most, very low density.

= Limit other uses to ones which attract relatively few people
and lsave substantial areas without structures.

— Prohibit bulk storage of lammable or hazardous materials.

Prohibit schools, hospitals, nursing homes.

= Maintain as much opsn land as possible by clustering of
development.

¢ lnner Turning Zones:
-~ Residential uses only at very low density.
- Restrictions on other uses similar to Inner Safety Zone.

¢ Outer Safety Zones:
~ No urban density residential subdivisions.
= Other uses limited to ones with moderate concentrations of
people.
— Avoid schools, hospitals, nursing homes.
- Maintain as much open land as possible by clustering of
development.
¢ Sideline Zones (Areas Adjacent to Runways):
—= All common aviation-related uses accepiable.
- Limit non-aviation uses, on- or off-airport, to low-intensity
activities.
= Prohibit schools, hospitals, nursing homes.

¢ Traffic Pattern Zone:
- Avoid high-density residential unless clustered to leave
open areas in between.
~ Avoid aclivities with very high concentrations of people.
- Avold schools, hospitals, nursing homes.

Airspace e Zones defined by Part 77 of ¢ Limit heights of objects in accordance with Part 77 criteria.
Frotection Federal Avistion Reguistions..  , \ycid cther hazards 1o ight amywhers Ifi airport viclnlty.

Overflight ® Easiest to define in terms of Part ¢ Establish some form of buyer awarensss program.
77 horizontal zone, modified as
necessary to exciude areas not
routinely overflown by aircraft
flying to and from airport.

' See Chapters 7 and B for a discussion of factors 1o be considered in calculation of noise contours.
2 see Chapter 9 (specifically Figure 9G) for suggestions regarding safety zone shapes and dimensions.

NOTE: These criteria should be treated as general suggestions for consideration by individual ALUCs, not as state-
mandated standards. Economic and technical feasibility may need to be taken into account when selting
criteria for individual airports.

Source: Hodges & Shuit (December 1983)

e Consider instrument arrival and
departure routes.

Table 3A

Summary of Suggested Compatibility Criteria
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o Compatibility Objective — The clear objective of noise compatibility
criteria is to minimize the number of people exposed to frequent
and/or high levels of airport noise.

See Chagler § for &t axiended * Measurement — Noise generated by the operation ?f aircraft to,
review of nolse characteristics and from, and around an airport can be measured both in terms of the
effects. overall average or cumulative noise levels of all aircraft operations
and the noise of individual aircraft takeoffs or landings.

- Cumulative Noise Levels — The most widely applied measures of
airport noise are cumulative noise levels such as those described
by the Community Noise Equivalent Level (CNEL) metric or, other
than in California, by the Day-Night Average Sound Level (DNL or
Ly,) metric. Both of these noise metrics provide a single measure
of the average sound level in decibels (db) to which any point
near an airport is exposed. To reflect supposedly greater com-
munity sensitivity to nighttime and (for CNEL only) evening noise,
events during these periods are counted as being louder than
actually measured. Cumulative noise levels are usually illustrated
on airport area maps as contour lines connecting points of equal
noise exposure. Mapped noise contours primarily show areas of
significant noise exposures — ones affected by high concentrations
of aircraft takeoffs and landings.

The calculation of cumulative noise levels depends upon the num-
ber, type and time of day of aircraft operations, the location of
flight tracks, and other data described in Chapter 6. For airports
with air traffic control towers, some of these inputs can be derived
from recorded data. However, at most airports, the individual
variables must be estimated. The important point to be made
here is that, despite their computer-generated origin, the location
of noise contours entails an inherent degree of imprecision. The
level of accuracy has generally been found to be within +3 dB.

— Single-Event Noise Levels — For various reasons discussed in Chap-
ter 6, there is on-going nationwide debate regarding the appropri-
ateness of single-event noise level criteria as a supplement or re-
placement for cumulative noise level metrics. The argument chief-
ly made is that cumulative noise level metrics do not adequately
identify some aspects of noise exposure effects, particularly within
the context of assessing the environmental impacts of airport im-
provement projects. The perspective of this Handbook is that
cumulative noise level metrics remain an essential tool for the
purposes of airport land use compatibility planning. Other charac-
teristics of noise, whether measured on a decibel scale or evaluat-
ed in a more qualitative manner, may nevertheless also need to
be considered as discussed below with respect to overflight issues.

o Compatibility Strategies — The basic strategy for achieving noise
compatibility in an airport vicinity is to limit the development of land
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uses which are particularly sensitive to noise. The most acceptable
land uses are ones which either involve few people (especially people
engaged in outdoor activities), or generate significant noise levels
themselves (such as other transportation facilities or industrial uses).

e Basis for Setting Criteria — Compatibility criteria related to cumula-
tive noise levels are well-established in federal and state laws and
regulations. The basic criterion sets a CNEL or DNL of 65 dB as the
maximum noise level normally compatible with residential land uses.
Criteria for other land uses are established in a manner consistent
with this starting point. The overall scale should be adjusted to
reflect ambient sound levels and the community’s previous exposure
to noise.

Safety

Compared to noise, safety is in many respects a more difficult concern
to address in airport land use compatibility policies. A major reason for
this difference is that safety policies address uncertain events which may
occur with occasional aircraft operations, whereas noise policies deal
with known, more or less predictable events which do occur with every
aircraft operation. Because aircraft accidents happen infrequently and
the time, place, and consequences of their occurrence cannot be pre-
dicted, the concept of risk is central to the assessment of safety compati-
bility. From the standpoint of land use planning, two variables determine
the degree of risk posed by potential aircraft accidents:

- Accident Frequency — Where and when do aircraft accidents oc-
cur in the vicinity of an airport?

- Accident Severity — What land use characteristics contribute to
the consequences of an accident when one occurs?

e Compatibility Objective — The overall objective of safety compatibil-
ity criteria can be simply stated as being to minimize the risks associ-
ated with potential aircraft accidents. There are two components to
this objective, however:

- Safety on the Ground — The most fundamental safety compatibility
component is to provide for the safety of people and property on
the ground in the event of an aircraft accident near an airport.

— Safety for Aircraft Occupants — The other important component is
to enhance the chances of survival of the occupants of an aircraft
involved in an accident which takes place beyond the immediate
runway environment.

® Measurement — Measurement of safety is usually thought of in terms
of the frequency component of risk assessment: what is the potential
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Except with respect o airspace
protection, ALUCs have virtually
no powers to implement actions
which can reduce the frequency of
aircraft acciderts. An understand-
ing of the spatial element of acci-
dent frequency — as examined in
Chapter 8 — is nevertheless
essential to ALUC development of
effective measures to limit the
potential severify of accidents.

Under many circumstances, one
means of implementing both the
density limitations and open space
requiremants strategies is through
clustering of development. This
concept is discussed in Chapter 9.

for an accident to occur? As mentioned above, there are both where
and when variables to the frequency equation:

— Spatial Element — The spatial element describes where aircraft

accidents can be expected to occur. Of all the accidents which
occur in the vicinity of airports, what percentage occur in any
given location?

- Time Element — The time element adds a when variable to the

assessment of accident frequency. In any given location around a
particular airport, what is the chance that an accident will occur in
a specified period of time?

e Compatibility Strategies — Safety compatibility strategies focus on
the severity component of risk assessment. Basically, the question is:
what land use planning measures can be taken to reduce the severity
of an aircraft accident if one occurs in a particular location near an
airport? Although there is a significant overlap, specific strategies
must consider both components of the safety compatibility objective:
protecting people and property on the ground; and enhancing safety
for aircraft occupants. In both cases, the primary strategy is to limit
the intensity of use in locations most susceptible to an off-airport
aircraft accident. This is accomplished by:

— Density Limitations — Establishment of criteria limiting the maxi-

mum number of dwellings or people in areas close to the airport
is the most direct method of reducing the potential severity of an
aircraft accident.

Open Space Requirements — Creation of requirements for open
space near an airport addresses the objective of enhancing safety
for the occupants of an aircraft forced to make an emergency
landing away from a runway.

Special Functions Restrictions — Certain critical types of land uses
— particularly schools, hospitals, and other uses in which the mo-
bility of occupants is effectively limited — should be avoided near
the ends of runways regardless of the number of people involved.
Aboveground storage of large quantities of highly flammable or
hazardous materials also should be avoided near airports.

o Basis for Setting Criteria — Setting safety compatibility criteria pre-
sents the fundamental question of what is safe. Expressed in another
way: what is an acceptable risk? In one respect, it may seem ideal
to reduce risks to a minimum by prohibiting most types of land use
development from areas near airports. However, as addressed in the
final section of this chapter, there are usually costs associated with
such high degrees of restrictiveness. In practice, safety criteria are set
on a progressive scale with the greatest restrictions established in
locations with the greatest potential for aircraft accidents.
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Protection of airport airspace is
one of the few actions which
ALUCs can take to help reduce
the frequency of aircraft accidents.

December 1993

- Established Guidance — As noted in Chapter 9, little established
guidance is available to ALUCs regarding how restrictive to make
safety criteria for various parts of an airport’s environs. Unlike the
case with noise, there are no formal federal or state laws or regu-
lations which set safety criteria for airport area land uses except
within runway protection zones (and with regard to airspace ob-
structions as described separately in the next section). Federal
Aviation Administration safety criteria primarily are focused on the
runway and its immediate environment. Runway protection zones
were originally established mostly for the purpose of protecting
the occupants of aircraft which overrun or land short of a runway,
but are now defined by the FAA as intended to enhance the pro-
tection of people and property on the ground.

- New Research — To provide a better foundation for establishment
of safety criteria in other portions of the airport environs, extensive
research into the distribution of accident locations was conducted
as an initial step in preparation of this Handbook. The results are
outlined in Chapter 8. However, even with this new data on
which to base safety compatibility decisions, the question is still
ultimately one of what is acceptable to the local community.

Airspace Protection

Relatively few aircraft accidents are caused by land use conditions which
are hazards to flight. The potential exists, however, and protecting
against it is essential to airport land use safety compatibility.

¢ Compatibility Objective — Because airspace protection is in effect a
safety factor, its objective can likewise be thought of in terms of risk.
Specifically, the objective is avoid development of land use condi-
tions which, by posing hazards to flight, can increase the risk of an
accident occurring. The particular hazards of concern are:

- Airspace obstructions; and

- Land use characteristics which pose other potential hazards to
flight by attracting birds or creating visual or electronic inter-
ference with air navigation.

e Measurement — The measurement of requirements for airspace pro-
tection around an airport is a function of several variables including:
the dimensions and layout of the runway system; the type of operat-
ing procedures established for the airport; and, indirectly, the perfor-
mance capabilities of aircraft operated at the airport.
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Excerpts from Part 77 are includ-
ed in Appendix E.

Ag the term is applied herein, an
overflight means any distinctly
visible and audible passage of an
aircraft, not necessarily one which
is directly overhead.

ALUCs are encouraged fo con-
sider aircraft overfiight concemns
when developing airport compat-
ibility plans.
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- Airspace Obstructions — Whether a particular object constitutes an
airspace obstruction depends upon the height of the object and its
proximity to the airport. The acceptable height of objects near an
airport is determined by application of standards set forth in Part
77 of the Federal Aviation Regulations. These regulations establish
a three-dimensional space in the air above an airport. Any object
which penetrates this volume of airspace is considered an obstruc-
tion and may affect the aeronautical use of the airspace.

~ Other Hazards to Flight — The significance of other potential haz-
ards to flight is primarily measured simply in terms of their dis-
tance from the airport and/or its normal traffic patterns.

e Compatibility Strategies — Compatibility strategies for the protection
of airport airspace are relatively simple and are related directly to the
individual types of hazards:

— Airspace Obstructions — Buildings, antennas, other types of struc-
tures, and trees should be limited in height so as not to pose a
potential hazard to flight.

~ Other Hazards to Flight — Land uses which may create other types
of hazards to flight near an airport should be avoided or modified
so as not to include the offending characteristic.

e Basis for Setting Criteria — The criteria for determining airspace ob-
structions and other hazards to flight have been long-established in
Federal Aviation Administration regulations and guidelines. Also, the
state of California utilizes the same airspace obstruction criteria in the
regulations set forth in state aeronautics law.

Overflight

Experience at many airports has shown that noise-related impacts do not
stop at the boundary of the outermost mapped CNEL or DNL contour.
Many people are sensitive to the frequent presence of aircraft overhead
even at noise levels lower than typically measured by cumulative noise
level contours. A fear factor also contributes to this sensitivity. This
category of compatibility concern is not one for which many ALUCs
have adopted criteria or policies. Nevertheless, it is a concern which is
increasingly being expressed — often in the form of annoyance — by
people in communities around airports.

e Compatibility Objective — The compatibility objective associated
with overflight impacts is not easily expressed in land use planning
terms. It can perhaps be stated as being to help people with above-
average sensitivity to aircraft overflights — people who are highly
annoyed by overflights — to avoid living in locations where frequent
overflights occur.
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e Measurement — Determining where to draw the line around areas of
significant aircraft overflight exposure can be difficult if an attempt is
made to define the area in terms of measured sound levels. Al-
though the sound levels are detectible and therefore measurable, the
highly subjective individual reactions to overflights makes the value of
measurement on a decibel scale questionable.

Empirical studies have documented that the absolute number of air-
craft overflights of a residential area is a factor in the perception of
annoyance. However, for the purposes of airport land use compati-
bility planning, it is better to simplify this measurement. The potential
existence of overflight concerns can reasonably be defined by the
location of standard airport traffic patterns and other flight tracks
routinely used by aircraft in the airport vicinity, especially at or below
traffic pattern altitudes.

Dosciobions and & o ol e Compatibility Strategies — The ideal land use compatibility strategy
these buyer awareness measures with respect to overflight annoyance is to avoid development of resi-
are included in Chapter 5. dential areas in the affected locations. To the extent that this ap-

‘ proach is not practical, the altemative is make people better aware of
the airport’s proximity before they move to the area. This can be
accomplished through buyer awareness measures such as:

- Dedication of avigation or overflight easements;
— Recorded deed notices; and/or

- Real estate disclosure statements.

© Basis for Setting Criteria — Overflight criteria are comparatively new
to airport land use compatibility planning. The basis for setting crite-
ria is primarily the experience of individual airports and airport land
use commissions.

COMPATIBILITY CRITERIA TABLES AND MAPS

Identification of land use compatibility strategies such as those outlined
in the preceding section is only one part of the process of developing
compatibility policies. The other piece of the puzzle is to relate these
strategies to the airport environs based upon categories of land uses
and/or geographically. This is commonly done by means of com-
patibility criteria tables and compatibility zone maps.

- Compatibility criteria tables indicate the relationships between the
magnitude of airport impacts and the categories of land uses.

- Compatibility maps show where the various criteria geographically
apply within the airport vicinity.
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See Appendix C for examples of
these formats. The first page of
the appendix lists the specific
exhibits in which the criteria tables
and maps treat noise and safety
separately.

310

Compatibility Criteria Table and Map Formats

For noise, safety, and overflight compatibility concerns, the compatibility
of a given land use is a function of both the magnitude of the airport
impacts and the characteristics of the particular land use category. Air-
space protection is the one type of compatibility concern which is lar-
gely independent of land use classification. These relationships are or-
dinarily presented in the form of a compatibility criteria table or matrix.
The magnitude of airport impacts is shown on accompanying com-
patibility maps.

Three basically distinct table and map formats have evolved among the
compatibility plans adopted by ALUCs in California. As with many other
facets of compatibility planning, there are advantages and disadvantages
to each choice with none being clearly the best.

Separate Criteria Tables and Maps

The traditional approach to compatibility criteria tables and maps is to
have separate sets for each type of impact. For noise, the table indicates
whether each land use classification is or is not acceptable within various
ranges of noise exposure as measured on the CNEL scale. For safety,
the relationship is between each land use category and the accident
potential of various locations in the airport vicinity.

o Advantages — The chief advantage to this approach is that the rela-
tionships between the noise and safety concerns and the associated
criteria are relatively obvious. For example, residences should not be
exposed to noise levels above a CNEL of 65 dB and schools and
shopping centers should not be situated in a runway protection zone.

e Disadvantages — The disadvantages involve ease of use and occa-
sional confusion in its application. Although technically sound, the
use of separate criteria and maps can be more complicated and re-
quire greater understanding of airport land use compatibility con-
cepts. For any given land use classification or individual development
proposal to be evaluated, it must checked against multiple sets of
criteria tables and maps — noise, safety, and overflight impacts — as
well as a map of protected airspace. The confusion sometimes arises
because of the lack of coordination between the impact assessments.
For a given location, one type of land use may be acceptable with
respect to noise, but not for safety; another use may be just the op-
posite; and, taken together, most forms of urban land use develop-
ment may sometimes appear to be ruled out.

Another disadvantage is the tendency to rigidly apply the delineated

zone boundaries, especially for noise, to the evaluation of a particular
land use project or action. Although often advantageous from the
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See Appendix C for examples of
combined compatibility criteria
tables (Exhibits 5, 9, and 12) and
maps.

An example of this map format is
found in Appendix C, Exhibit 7B.
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standpoint of planning practice, rigid application of the boundaries
implies a degree of precision which is not existing in the measure-
ment of the airport impacts.

Combined Criteria Table and Map

The second approach attempts to simplify compatibility assessments by
condensing the various factors down to a single set of criteria presented
in one table and one map for each airport. The map defines a small
number of discrete zones — preferably no more than five or six — which
represent locations with similar combinations of noise, safety hazard, and
overflight exposure.

e Advantages — One advantage to the combined approach is that it
allows most land uses to be evaluated with quick reference to a
single table and map. More significantly, though, is that it allows
more flexibility in the mapping of compatibility zones. As discussed
later in this chapter, generic boundaries can be drawn for a limited
number of airport classes. These boundaries can then be applied to
all similar airports in the ALUC’s jurisdiction and adjusted as neces-
sary to reflect atypical airport operational characteristics, local geo-
graphic boundaries, and established land uses.

e Disadvantages — The major disadvantage to combining compatibility
criteria into a single table and map is that the basis for location of the
zone boundaries is not always clear. If more detailed assessment of
a complex land use development proposal is necessary, reference to
separate noise and safety compatibility tables and maps is often still
required.

Detailed Land Use Map

A final format found among some compatibility plans is a detailed land
use map comparable to ones found in general plans or specific plans.
This format is most likely to be utilized when the ALUC adopts a com-
patibility plan which is also prepared for local agency adoption as a
specific plan. Depending upon the extent to which the land use cate-
gories reflect airport compatibility concerns, a detailed land use map
conceivably can bypass the need for compatibility criteria tables.

e Advantages — Probably the most significant advantage of the detailed
land use map approach to compatibility mapping is that it enables
the same map to be adopted by the ALUC as a compatibility plan
and by the local agency as a specific plan. Because the maps and
plans (or at least the airport-related portions of them) are identical,
the two are automatically consistent with each other.
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Examples of detailed listing of
land use categories as found in
different compatibility tables are
included in Appendix C. Refer to
the listing in the appendix for
specific examples.
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¢ Disadvantages — A major disadvantage of this approach is that it en-
tails more work to prepare than is necessary for the other formats. A
detailed land use map prepared for a specific plan must take into
account factors which are not of concern to the ALUC. Close co-
operation between the ALUC and the city or county preparing the
specific plan is necessary to assure that all essential factors are ad-
dressed. Also a potential disadvantage is that a detailed land use
map of this type pertains only to a single airport and the compatibility
criteria on which it is based may not correspond very closely to cri-
teria used in compatibility plans for other airports within the ALUC's
jurisdiction.

Categorization of Land Uses

The other variation in the formatting of compatibility criteria pertains to
how land uses are categorized in the compatibility table or tables. There
are two different approaches to the listing of land uses. Both are com-
mon among ALUC compatibility plans and, as with the overall format of
the tables, each has advantages and disadvantages.

Detailed Listing Format

One approach to land use categorization is to divide the full range of
land uses into specific classes. The number of classifications might be
relatively few in number — residential, commercial, industrial, public
facility, etc. — as commonly found on general plans or specific plans.
Alternatively, a much more narrowly defined listing might be utilized.
One such listing, the standard land use code system — originally devel-
oped by the U.S. Department of Housing and Urban Development and
currently being updated — contains over 100 classes of land uses.

The detailed listing approach to land use categories works with either
separate or combined compatibility tables and maps. It is essential if a
detailed land use map approach is used.

o Advantages — The advantage of the detailed listing approach is that it
removes most of the need for interpretation of standards as required
within the performance-oriented categories. Each listed use can be
denoted as either compatible or incompatible with a given level of
airport impacts. This greatly simplifies the task of local planners when
they must evaluate an individual development proposal either with
respect to the ALUC's compatibility plan directly or the local agency’s
general or specific plan.

e Disadvantages — The major disadvantage of this method is that, un-

less the land use categories are defined very narrowly, the density of
use (the number of people per acre) and other characteristics which
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Thie form of land use categoriza-
tion is more difficult to explain
than to show in an example.
Three applications of this format
are included in Appendix C (Exhi-
bits 5A, 10B, and 13A).
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affect compatibility might cover a wide range. Indicating that a par-
ticular land use is compatible with the airport could result in develop-
ment of an activity which clearly exceeds the density of use consi-
dered acceptable. Oppositely, listing a land use as incompatible
might preclude a development which could be a good airport neigh-
bor. Some ALUCs resolve this problem by including a third consis-
tency category: conditionally compatible. Assessment of the com-
patibility of an individual development proposal then usually requires
returning to functionally oriented criteria as described below.

Another potential difficulty with including a detailed listing of land
uses in a compatibility plan is that the selected categories may not
conform to those used by the local land use jurisdictions. This is
particularly likely to occur when the compatibility plan covers mul-
tiple airports and encompasses several cities and/or counties, each
with its own set of land use categories.

Functional or Performance-Oriented Characteristics

This approach is applicable oniy when a combined compatibility table
and map are utilized. The concept entails dividing land uses according
to characteristics related to the previously described compatibility plan-
ning strategies. The number of categories needed is thus kept small. No
distinctions are made among different types of land uses with similar
functional or performance-oriented characteristics — for example, be-
tween an office and a retail store which attract the same number of
people in buildings equivalent in size. When this method of land use
categorization is used in a compatibility table, the result for most cate-
gories is not an indication of whether the land use is compatible or in-
compatible. Rather, the table establishes a set of criteria based upon
specified performance measures which, if satisfied, will result in com-
patible land use.

A typical set of performance-oriented land use characteristics and their
respective compatibility measures is as follows:

e Residential Density — For airport compatibility purposes, the chief
distinguishing feature among residential land uses is the number of
dwelling units per acre. To be compatible with airport activities, the
number of dwelling units per acre should not exceed the criterion
specified for the compatibility zone where the use would occur.

¢ Non-Residential Density of Use — The most significant factor among
most other types of land use development is the number of people
attracted by the use. Sometimes the established criteria distinguish
between uses which take place in structures and those which are
outdoor activities. With the exception of certain special uses, the
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nature of the activity associated with the actual land use is not highly
relevant to airport land use compatibility objectives.

Special Uses — The special use category includes schools, hospitals,
and other similar uses for which a high degree of compatibility is
typically sought. Normally, these uses are directly evaluated as pro-
hibited or acceptable within a given compatibility zone.

Open Space — Requirements for open space usable for the emergen-
cy landing of aircraft near an airport apply regardless of the overall
land use classification of the property. The associated criteria indi-
cate what percentage of the land area in each compatibility zone
should be devoted to functional open space.

Permitted Heights — Another land use characteristic that can be in-
corporated into a combined compatibility table is the height of struc-
tures which can clearly be attained without penetration of the airport
airspace. However, at airports where elevations of the surrounding
terrain vary substantially, inclusion of this category might be imprac-
tical because of the lack of consistent relationship between the height
permitted and the location of the individual compatibility zones.

Advantages and disadvantages of this style of land use categorization
include:

o Advantages — The principal advantage of performance-oriented cate-

gorization of land uses is that this method directly addresses factors
pertinent to airport land use compatibility. Recogpnition is given to
significant land use characteristics which might not be distinguished in
a traditional listing of land uses.

Disadvantages — The significant disadvantage of performance-based
land use categories is that assessing the compatibility of a particular
land use designation or individual development proposal requires in-
terpretation of the associated criteria. If, for example, data regarding
the density of use is not available, then compatibility evaluation will
require reliance on information sources (building and fire code
standards, for example) which may not accurately reflect the aviation-
related concerns. The results may not always be consistent with
previous determinations.

Preparing Compatibility Maps

With any of the three compatibility table and map formats, several
important factors should be considered when preparing the compatibility
maps for a particular airport.
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Several examples of separate
compatibility maps are included in
Appendix C. Refer to the appen-
dix index list.

Accident location data gathered
for the preparation of this Hand-
book can help to refine the boun-
daries of safety compatibility
zones for individual airports. See
the discussion in Chapter 9.

Two examples of a typical civilian
airport airgpace plan are illusirat-
ed in Appendix C (Exhibit 1A and
1B). A military airport airspace
plan is shown in Exhibit 8C,

Exhibits 58, 9B, and 12B in Ap-
pendix C are examples of com-
bined criteria maps.
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Determining Compatibility Zone Boundaries

Delineating appropriate compatibility zone boundaries is a much easier
process when individual maps are prepared for each compatibility con-
cern than it is when a combined compatibility map or a detailed land
use map is developed.

¢ Separate Compatibility Maps — With this format, each map directly
reflects the associated airport impacts:

- Noise — Community Noise Equivalent Level contours directly from
the computer output or with minor graphical clean-up can be
utilized.

— Safety — ALUCs which use separate mapping of each compatibility
concern typically establish three to six safety zones reflecting as-
sumed accident potential. The distinct zones might include: the
runway protection zone; an approach zone (perhaps divided into
two segments); a traffic pattern overflight zone; and sometimes a
zone encompassing areas adjacent to the runway.

- Airspace Protection — The height-limit component of airspace pro-
tection can be mapped from the Federal Aviation Regulations, Part
77, airspace plan prepared for the airport. Zones related to bird
strike hazards and visual and electronic interference concerns are
seldom mapped.

- Overflight — Areas where overflight compatibility criteria apply are
usually shown on noise or safety compatibility maps rather than
separately.

© Combined Criteria Maps — For most airports, preparation of a map
of combined compatibility zones for an airport often begins with
application of a standard compatibility map template which most
closely reflects the airport’s characteristics. The templates are devel-
oped by classifying airports according to type of procedural approach
(visual, nonprecision, or instrument) and various ranges of aircraft
operations. Once an appropriate template has been selected, modi-
fications must be made to reflect the runway configuration and
lengths, traffic pattern locations, and any other airport-specific con-
ditions. Adjustments for geographic features, existing land use devel-
opment, and other local land use characteristics also may be appro-
priate.

Even when a combined map is used for noise, safety, and overflight
compatibility evaluation, a separate map is usually prepared to allow
precise assessment of airspace protection requirements.

¢ Detailed Land Use Map — As with the combined criteria map for-

mat, preparation of a detailed land use map requires that the factors
affecting land use choices be individually considered and mapped,
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An example of a detailed land use
map is shown in Appendix C
(Exhibit 7B).

An alternative to stretching the
airport planning area boundary
simply to encompass the outer-
maost limits of the Part 77 airspace
surfaces ie to require that any
proposed construction more than
200 feet in helght be submitted to
the ALUC for review regardiess of
where in the county the object
would be located. Proposed con-
struction of this height also must
referred to the FAA for review in
accordance with Part 77 regula-
tions.
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then combined into a single map using an overlay process. The dif-
ference from a combined compatibility criteria map is that the detail-
ed land use map must also take into account non-aviation determin-
ants of land use designations. As indicated in the preceding discus-
sion of land use categories, the designations used in a detailed land
use compatibility map should divide the land use types into a suffi-
cient number of categories to enable various degrees of airport com-
patibility concerns to be recognized. For example, commercial uses
should be distinguished as low intensity (few people per acre) versus
high intensity (many people per acre).

Relationship of Compatibility Zones to Overall Planning Area

It is not unusual for an ALUC to establish an airport planning or project
referral area boundary (in accordance with Section 21675.1(b) of the
state law) prior to adoption of a compatibility plan for the airport. Typ-
ically, this planning area boundary is based upon the airport’s Part 77
airspace surfaces or the two-miles-from-the-airport-property-line criterion
indicated in the statutes.

A reassessment of this boundary should be done as part of the prepara-

tion of a compatibility plan. Once the areas of concern for noise, safety,
airspace protection, and overflight have been identified, the combination
of these areas serves to define the planning area boundary. Depending

upon the character of the airport, this area may be larger or smaller than
the basic two-mile radius.

e Major Airline Airports — For airports with high volumes of airline
aircraft, significant noise impacts may extend several miles from the
runways and be the key determinant of the size of airport planning
area. Airspace protection for a precision instrument approach run-
way corridor can expand the boundary even further, especially if
rising terrain makes height limits an important factor in this area.

(The FAR Part 77 approach surface for a precision instrument runway
reaches over 50,000 feet from the runway end, but the height limit at
this distance is 1,200 feet above the runway end elevation.)

e General Aviation Airports — The driving force behind the size of the
planning area for a general aviation airport varies depending mostly
upon the volume of aircraft operations and the type of runway ap-
proaches. Except at moderately busy facilities (ones with at least
100,000 annual aircraft operations), safety, airspace, and overflight
concerns likely will dominate in geographic extent over the size of
noise exposure contours. Even at busy general aviation airports, the
planning area usually will extend no more than two miles from the
airport runways. For small, low-activity facilities, a radius of about
one mile is common. A further reduction in the planning area some-
times may be appropriate for airports where the traffic pattern exists
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only on one side of the runway and the other side is largely already
developed.

After compatibility criteria are defined and specific compatibility zones
are delineated — whether for separate or combined criteria and maps —
a gap sometimes occurs between the outermost zone and the planning/
referral area boundary. In effect, this situation may result in some local
planning actions or projects being referred to the ALUC for review even
when any land use would be consistent with the compatibility plan. If
there are no compatibility restrictions or other conditions applicable
within a portion of the planning area, the commission should redraw the
planning area boundary to reduce its size.

Base Map Alternatives

An important step in the mapping of an airport's compatibility zones is
selection of an appropriate base map. Common alternatives include:

¢ Topographic Maps — Topographic maps prepared by the U.S. Geo-
logical Service (USGS) are available for all areas of California. Be-
cause these maps show ground elevations, they are particularly useful
for airspace protection plan mapping. However, topographic maps
do not show enough detail to facilitate finding particular locations
within urban areas and they are often outdated as well.

e Parcel Maps — When available, composite parcel maps of a com-
munity (as opposed to the more detailed assessor’s parcel maps of
small areas) are ideal for separate or combined noise and safety com-
patibility mapping as well as for a detailed land use map. Occasional
updating of the map may be necessary to show major new streets
and subdivisions.

¢ Land Use or Zoning Maps — If sufficiently detailed, the same base
maps as used for local land use or zoning purposes offer another
alternative.

¢ Geographic Information System (GIS) Mapping — These computer-
based mapping and data systems vary greatly in their level of detail,
accuracy and currency. Street systems are typically shown, but
parcel lines are less commonly depicted. Topographic information is
rarely mapped. Where a GIS is used in land use decision making, it
is valuable to have the ALUC maps integrated into the system. Use
of GIS mapping for compatibility planning purposes is likely to
become more widespread in the future as more counties and cities
apply this technology to other local planning functions.
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This limitation on ALUC authority
is not applicable when redevelop-
ment or land use conversion Is
proposed. The fact that the land
area associated with the project is
already occupied by existing de-
velopment — either compatible or
incompatible with the airport —
becomes irrelevant when that land
use will be replaced by a new
development or use.
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LIMITS ON LAND USE RESTRICTIVENESS

Determining Limits of Existing Development

The authority of ALUCs to conduct compatibility planning for areas
around public airports “to the extent that these areas are not already
devoted to incompatible uses” is generally accepted to mean that the
commissions have no authority over areas of existing development. This
suggests that it may be useful for ALUC compatibility plans to map the
boundaries of areas considered to be predominantly developed.

An aerial photograph of the airport environs is an ideal tool for this pur-
pose. It shows the extent of development on a broad scale without
providing largely unnecessary detail regarding the development status of
individual small parcels.

Delineation of the boundaries of existing development is particularly
desirable if the ALUC’s compatibility plan includes policies regarding
infill and reconstruction.

Infill

By definition, infill areas are locations where development does not al-
ready exist. The areas thus are subject to ALUC review authority. The
chief issue with regard to infill is whether it is realistic for ALUCs to at-
tempt to prevent development of a small area surrounded by similar
development even when that development is incompatible with airport
activities. ALUCs clearly can determine such infill uses to be inconsis-
tent with their adopted compatibility plan. From a practical standpoint,
however, such determinations are often overridden by the local govemn-
ment agency.

As an altenative, ALUCs should consider establishment of policies which
indicate where and under what circumstances infill can be found con-
sistent with the compatibility plan.

e Infill Locations — In locations where substantial airport impacts occur
— especially locations within the 65 dB CNEL contour or a runway
protection zone — any incompatible development is considered un-
desirable. However, in more distant locations where the impacts are
less, infill of otherwise incompatible development might be deemed
acceptable.

e Infill Conditions — For infill to be permitted, specific conditions should

be met to assure that a substantial increase in the overall compatibil-
ity status of the airport does not occur. For example:
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The material presented in this
section is written from a profes-
sional planning perspective. It is
not a legal opinion.
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— The infill area should be bounded by uses similar to those pro-
posed.

- The proposed development should not extend the perimeter of
the area already developed with incompatible uses.

- Increases in the intensity and/or incompatibility of use through use
permits, density transfers or other strategies should not be per-
mitted.

— Other applicable development conditions (such as easement dedi-
cation requirements and special structural noise level attenuation
criteria) must be met.

Reconstruction

Reconstruction of existing incompatible land uses destroyed by fire or
other calamity can be treated in a manner similar to infill development.
That is, areas where it is acceptable should be defined and appropriate
conditions should be set. The conditions could be based upon those
followed by the local jurisdiction with regard to reconstruction of land
uses which are otherwise not in conformance with local plans and zon-
ing. Reconstruction should be limited to a density of use not exceeding
that of the original development.

Inverse Condemnation

A concern sometimes raised (especially by landowners) with regard to
establishment of airport land use restrictions is that the restrictions might
constitute inverse condemnation — a taking of private property without
just compensation. This is not a new concern. The criteria for com-
pensable takings have long been debated in legal literature. Also, many
court cases, including some specifically dealing with airports, have de-
lineated when a taking has or has not occurred. Even as far back as
1952, the report of the President’s Airport Commission, The Airport and
Its Neighbors (the Doolittle commission report, discussed more fully in
Chapter 8), devoted several pages to the topic.

Inverse condemnation is a highly complex subject. It is not possible for
this Handbook to delve into it at length — entire books can and have
been written on the topic. Rather, this section is merely a brief summary
of the issue as it applies to airport compatibility planning. The emphasis
is on the implications for ALUCs.

State law does not give ALUCs direct authority over land use. Imple-
mentation of an ALUC’s policies is accomplished by the relevant city or
county — to the extent that the local government concurs with the
ALUC’s policies. Therefore, it is a legitimate question whether it is
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possible for an ALUC policy to result in a taking through inverse con-
demnation. The local agency which implements the policies could be
more readily sued. However, since the issue here concerns the limita-
tions which the potential for inverse condemnation presents in imple-
mentation of airport land use compatibility measures, the question of
which local agency could most readily be sued is not directly of interest.
More to the point is the issue of what forms and degrees of land use
restrictions for airport compatibility purposes are legally sound.

Legal Basis for Regulation

The legal basis for local government regulation of land use is well de-
fined by both statutory and case law. Generally, such regulations are
founded upon the basic power of the state to enact legislation protect-
ing the public health, safety, morals, and general welfare of its citizens.
This authority is typically passed along to municipalities by state enabling
legislation. The principal form of land use regulation in most municipali-
ties is zoning. The constitutionality of zoning was upheld in a landmark
case decided by the U.S. Supreme Court in 1926 — Village of Euclid v.
Ambler Realty Company.

In California, the ability of local governments to regulate land use is an
exercise of the police power granted by Article X| of the California Con-
stitution. The authority for airport land use commissions to establish
land use regulations is provided by Section 21675(a) of the Public Utili-
ties Code. This section states that “in formulating a land use plan, the
commission may develop height restrictions on buildings, specify use of
land, and determine building standards, including soundproofing ...” (An
earlier reference for ALUCs “to achieve by zoning” the purposes of the
statutes were deleted from the law in 1982)

Limits to Land Use Regulation

The fundamental limitation on governments’ power to take property is
set forth by the Fifth Amendment to the United States Constitution
which states: “... nor shall private property be taken for public use,
without just compensation.” The most direct application of this principle
requires the government to pay fair value for property which it con-
demns for public use by means of eminent domain proceedings. It is
not necessary, however, for government to dispossess the owner or
physically occupy the property in order to have effectively created a
taking. A taking can also result through overly restrictive land use
regulations.

The legal interpretation of when a government regulation of land use
becomes a taking has continually been refined — and, occasionally,
modified — as the courts have heard new cases. Although the basic
principles have been in effect for some time, their application to a
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specific set of circumstances is often not a simple task. Even the U.S.
Supreme Court has admitted that it has never been able to develop a
“set formula’ to determine when ‘justice and fairness’ require that
economic injuries caused by public action be compensated by the
government ..."” [Penn Central Transportation Co. v. New York City, 438
U.S. 104, 124 (1978)].

A succinct recent statement of the basic principles is found in the U.S.
Supreme Court’s opinion in Agins v. City of Tiburon [447 US. 255
(1980)]. In that case, the court declared that for a land use regulation to
avoid constituting a taking, it must pass two tests:

- It must “substantially advance legitimate state interests” and

= It must not deny the property owner of “all economically viable
use of his land.”

The following two sections elaborate upon these criteria.

Defining Legitimate Government Purposes

The terms “substantially advance” and “legitimate state interests” as used
in the first of these two tests have never been precisely defined by the
courts. Over the years, though, many court cases have shed light on the
nuances of their meaning. Mostly this has occurred through various
rulings regarding the legitimacy of specific regulations which have been
challenged.

It is generally easier for courts to find a legitimate public purpose when
a land use regulation “prevents a harm” rather than “confers a benefit.”
One case noted that the purpose of a regulation must be taken into ac-
count: “the nature of the State’s interest in the regulation is a critical
factor in determining whether a taking has occurred ...” [Pennsylvania
Coal Co. v. Mahon, 260 U.S. 393 (1922)]. An important recent case on
this subject [Nollan v. California Coastal Commission, 483 U.S. 825
(19871 placed focus on the concept that there must be a nexus or con-
nection between the burden on the community created by a proposed
private development and the conditions or restrictions placed on that
development. Such restrictions must clearly and directly serve to miti-
gate the burden.

Regulation of land around airports to assure compatibility with the air-
port is widely held to be a legitimate public purpose. The purpose of all
land use regulations, after all, is the reduction of incompatibilities among
different types of land uses. The state enabling legislation for airport
land use commissions clearly defines the purpose of the statute as being
“to protect public health, safety, and welfare by ensuring the orderly
expansion of airports and the adoption of land use measures that mini-
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mize the public’s exposure to excessive noise and safety hazards within
areas around public airports ...”

There is, however, a body of legal opinion which suggests that, at some
point, measures to protect airports from incompatible land uses become
a transfer of rights from one private party to other private parties. That
is, owners of land adjacent to an airport give up certain rights (for ex-
ample, the ability to build structures which would penetrate FAR Part 77
surfaces) which are then given to the users of the airport. In this legal
view, no legitimate public purpose is being served and the action is not
a valid exercise of the police power. Compensation would be necessary
for any such taking unless the property owner has waived this right by
failing to take timely action (in California, within five years of the event).

The nexus issue is another takings-related concern that has sometimes
arisen of late in the context of airport land use planning. In instances
where proposed land uses are marginally incompatible with airport ac-
tivities, it is the policy of many ALUCs to require the land owner to
dedicate an avigation easement to the airport as a condition for finding
the proposed development consistent with the commission’s compatibili-
ty plan. The issue raised is whether there is sufficient nexus — that is, a
connection — between the negative effect of the development on the
community (specifically, the community’s airport) and the condition im-
posed on the development. To establish this connection, the develop-
ment must be shown to have the potential for causing harm to the com-
munity and the imposed condition must mitigate that harm.

A good case can be made for the required avigation easement dedica-
tion in situations involving rezoning of land from an agricultural or other
airport-compatible use to an incompatible use such as a residential sub-
division. Such a change would have the negative effect on the commu-
nity of creating a new constraint on the use of the airport — a public
facility — and thus would likely constitute a sufficient nexus to warrant
imposing the avigation easement as a development condition. On the
other hand, the appropriateness of adding an avigation easement dedi-
cation condition to land already zoned residential would be difficult to
demonstrate unless the ALUC had previously found the local general
plan to be inconsistent with the commission’s plan with respect to that

property.
Determining Reasonable Use of Land

By their very nature, government regulations have direct or indirect ef-
fects on property values. In examining whether a taking has occurred in
a particular instance, the courts sometimes consider the extent of the
resulting change in value of the property. However, when following this
approach, the courts look to the value remaining in the property, not the
value that was taken. Local land use regulations that have resulted in
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more than a 90% reduction in the value of an individual’s land have
been upheld as not a taking because sufficient “economically viable” use
of the land still remained. Generally though, the greater the range of
remaining permitted uses, the easier it is for government to avoid a suc-
cessful inverse condemnation suit.

Local governments are largely free to change land use designations and
zoning at their discretion. Landowners are not entitled to reimburse-
ment for hypothetical losses due to changes in zoning, nor do they have
any right to anticipate a change in zoning. Zoning decisions are gener-
ally held to be legislative acts and courts will not substitute their judg-
ment for those of elected officials. However, vested rights to current
zoning are considered to exist when the landowner has obtained:

- A valid building permit, coupled with construction (generally the
laying of the structure’s foundation) having commenced;

- A vesting tentative map; and/or

- A development agreement with the local government.

Vesting of rights to current zoning does not occur solely because a de-
veloper has constructed infrastructure (e.g., roads, and water lines).

In applying these principles to the work of airport land use commissions,
a couple of points are noteworthy. One point, previously mentioned in
Chapter 1, is that ALUCs can only go so far in restricting land uses for
airport compatibility purposes. In locations close to the ends of run-
ways, extreme noise levels, high accident potential, and significant limita-
tions on the height of objects may restrict the choice of land uses to a
few types of open space or agricultural functions. None of these land
uses may be economically viable in urban areas. In these instances,
acquisition of the property may be the only appropriate choice. This is
an action which the airport owner must take — ALUCs do not have this
authority.

The vested rights issue is pertinent to ALUCs in that it helps to define
when a proposed land use becomes existing and thus no longer subject
to the commission’s review. It is important, therefore, that ALUCs have
the opportunity to review land use proposals at an early stage — prefer-
ably as a general plan or specific plan action — before they become
vested. In some situations, financial commitments or other factors can
result in vesting occurring quite early in the development process.

Remedies for Excessive Land Use Regulation

As long interpreted by California courts, the principal remedy in situa-
tions where an excessive land use regulation was found to constitute a
taking was for the court to invalidate the regulation. A 1987 U.S. Su-
preme Court decision — First English Evangelical Lutheran Church of
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Clendale v. County of Los Angeles, 482 U.S. 304, 107 S. Ct. 2378 (1987)
— overturned the California rule, however. In this case, the Court held
that the U.S. Constitution also requires that the landowner be compen-
sated for a “temporary taking” which occurred while the regulation was
in effect. A simple invalidation of the regulation would not be a suf-
ficient remedy for the resulting damages incurred by the landowner.

A separate issue — one that is beyond the scope of the discussion here
— is how the amount of monetary damages are to be calculated. The
current status might nevertheless be summarized by saying that, much
like with the overall issue of determining when a regulatory taking has
occurred, the courts have adhered to a case-by-case approach when
reviewing the factors affecting the calculation of appropriate damages.
Future court decisions will undoubtedly continue to refine how various
factors are to be included in the equation.

Economic Considerations

The emphasis of ALUC responsibilities is clearly upon preventing incom-
patible land use development and preserving the utility of airports.
Nevertheless, ALUCs cannot totally ignore the economic implications of
providing a high degree of compatibility, especially around airports in
urban communities. Whether the purpose is with regard to noise or
safety, airport/land use compatibility has its costs as well as its benefits.
These opportunity costs are borne not only by the landowner (in not
obtaining maximum use of the land), but also by the community as a
whole (from underutilized infrastructure, lost taxes, etc.) and even by the
airport (if acquisition of the property is the only means of preventing
incompatible development).

e Noise — The economic implications of noise are somewhat better
understood — or at least more often studied — than those of safety.
Various studies have concluded that significant airport noise can ad-
versely affect the value of airport vicinity property, particularly resi-
dential property near busy air carrier airports (other studies, have
found little effect, it should be noted). Regardless of airport proximi-
ty, however, land zoned for commercial, industrial, and other uses
relatively insensitive to noise typically carries a higher price than resi-
dential land. Thus, providing a high degree of noise compatibility by
precluding residential development in areas exposed to moderate
noise can even increase the land value if sufficient demand for non-
residential land exists. Even in areas of high noise exposure, some
type of economically viable private use of land is usually possible,
although the choices may be limited.

o Safety — In rural areas, a high level of safety compatibility can nor-

mally be accomplished by preserving agricultural land uses near the
airport. However, as discussed in Chapter 9, the choices for safety-
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compatible land uses in high-risk zones near urban airports are rela-
tively few. Adding to the complexity of the issue is the fact that the
tradeoff between the costs of virtually sterilizing an area where safety
concerns exist and the benefits of potentially saving lives or reducing
property damage is a difficult one to quantify. The question that
must be asked is whether, at some point, the incremental cost of
establishing restrictions on additional acreage outweighs the incre-
mental safety benefits provided.

The bottom line is that, while airport land use commissions are not obli-
gated to consider economic factors in their planning decisions, cities and
counties almost always will. Unless a balance can be found which al-
lows a reasonable degree of both land use compatibility and land use
development, many local jurisdictions will proceed in a manner which
they perceive to be the most economically advantageous and will over-
ride ALUC actions if necessary.
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ALUC Review of Local Actions

OVERVIEW

Review of local agencies’ land use plans and airport plans and certain
other land use projects and actions is one of the two specific duties of
airport land use commissions (preparation of compatibility plans being
the other). The process which should be followed in this review
depends upon three factors:

- The type of local action involved;
~ Whether the ALUC has adopted a compatibility plan; and

— What action the local agency has taken with regard to consistency
between its general plan and the ALUC's plan.

This chapter discusses the requirements for ALUC reviews of local
actions, the procedures to be followed, and the substance of the re-
views. Figures 4A and 4B depict flow charts identifying the steps in-
volved in the ALUC review process for land use actions and airport
plans, respectively.

TYPES OF REVIEWS

Mandatory versus Optional Reviews

In the early years of airport land use commissions’ existence, state law
required that all local plans, projects, and other actions affecting the
vicinity of an airport be submitted to the responsible commission for
review. For airports located in growing areas, this process proved to be
cumbersome. The law was therefore amended to place emphasis on
general plans and specific plans as the levels of local planning at which
compatibility between airports and their surroundings should primarily
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The question of which funclions
an ALUC should focus on when
reviewing each of these types is
examined later in this chapter,
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be addressed. The current law greatly limits the need for ALUC review
of local actions once the ALUC has adopted a compatibility plan and
local general plans and specific plans have been made consistent with it.

Airport land use commissions can require the review of “all actions,
regulations, and permits” involving the vicinity of a public airport only
under two circumstances:

— Prior to ALUC adoption of a compatibility plan for the airport all
such actions shall be submitted for review (Section 21675.1(b));
and

— When a local agency has neither revised its general plan or speci-
fic plan to be consistent with the commission’s compatibility plan
nor overrided the commission with regard to these plans the
ALUC may require the local agency to submit all such actions for
review (Section 21676.5(a)).

It is important to note, however, that ALUC review of certain types of
actions is — or appears to be — still required even after a local agency
has made its general plan and any specific plans consistent with the
commission’s compatibility plan or overrided the commission. As dis-
cussed below, the law is clear with regard to the required review of
airport plans, but a bit ambiguous with respect to the approval of zoning
ordinances and building regulations.

ALUC review of most other types of land use actions — primarily those
involving individual development proposals — becomes optional once
the general plan and specific plans have been made consistent with the
compatibility plan. (The significant exception is any project which re-
quires a general plan, specific plan, or zoning ordinance amendment.)
In order for an ALUC to continue to review these individual projects, the
local agency must agree to have them reviewed (Section 21676.5(b)).
This section of the law is not completely clear as to whether an ALUC
can continue to require review of individual projects if the local agency
has approved its general or specific plans by overriding the commission
rather than making the plan consistent with the compatibility plan. The
common assumption among many ALUCs, though, is that an override
also eliminates the requirement for individual project review.

Types of Actions Reviewed

To further elaborate upon these basic provisions of the law, it is useful to
divide the types of local actions over which ALUCs have review respon-
sibilities into four categories:

- General plans and specific plans;

- Ordinances and regulations;
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In conjunction with its review of a
plan, project, or other land use
actlon, an ALUC also may review
and comment upon an associated
environmental document. ALUCs
do not, however, have authority to
review environmerntal documents
on actions for which they have no
review responsibilities under
ALUC statutes.

No review of a local action regard-
ing a gensral plan or specific plan
is optional if the plan encompass-
es an airport planning area. All
such actions must be submitted
for ALUC review.
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- Individual development projects; and

- Airport plans.

For each of these categories, there are different circumstances which
dictate whether ALUC review is required or optional.

General Plans and Specific Plans

Any community general plan or specific plan whose boundaries encom-
pass any part of an ALUC's airport planning area must be reviewed by
the commission. This review requirement is initiated by either of two
circumstances:

e Adoption or Amendment of the Com patibility Plan — One of the
first actions an ALUC should take during preparation or following
adoption of a new compatibility plan is to review the current general
plans and specific plans of each of the affected local agencies (Sec-
tion 21676(a)). Any inconsistencies between the local plans and the
commission’s plan should be listed. The local agency should then be
notified regarding the findings of the consistency determination. Any
amendments to the compatibility plan which may result in inconsis-
tencies with the local plans also will trigger this review process. State
law (Government Code, Section 65302.3) then gives affected cities
and counties 180 days to amend their plans in response to the com-
patibility plan adoption or amendment. Alternatively, if the city coun-
cil or board of supervisors does not concur with the provisions of the
compatibility plan, it can make findings that its plans are consistent
with the intent of the ALUC statutes and override the ALUC decision
by a two-thirds vote.

(Some ALUCs do not initially review local plans for consistency with
a new or amended compatibility plan, but instead wait for the pro-
posed amendments to the local plans to be submitted for review.
The above recommendation for a preliminary consistency review is
based upon two factors. One, from a practical standpoint, most
ALUCs and their staffs have more expertise with which to point out
inconsistencies than do local agencies. The process of having local
plans become consistent with the compatibility plan should thus be
facilitated. Secondly, Section 21676(a) of the Aeronautics Act estab-
lishes a process of preliminary compatibility review of local plans by
ALUCs. The fact that this section required initial compliance with this
process by 1983 should not be construed as meaning that the re-
quirement is no longer in effect. The clear legislative intent was that
the identified process of general/specific plan submittal and review
should continue beyond the original deadline.)

e Adoption or Amendment of the General or Specific Plan — Prior to
local agency approval of a new or amended general plan or specific
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plan affecting an airport vicinity, the plan must be submitted to the
ALUC for review. This requirement exists regardless of whether the
commission has adopted a compatibility plan for the airport. If a
compatibility plan has not been adopted, then the airport vicinity is
defined to mean the study area for such plan or the land within two
miles of the airport boundary (Section 21675.1(c)). When general or
specific plan amendment is proposed for the purpose of making that
plan consistent with a compatibility plan amendment, the local agen-
cy must act on the amendment within 180 days of the time the com-
patibility plan was amended (Government Code, Section 65302.3).

Ordinances and Regulations

The state law leaves open to interpretation whether ALUC review of
zoning, building, and other land use ordinances and regulations is re-
quired after the general plan or specific plan has been made consistent
with the commission’s compatibility plan or been adopted with an over-
riding of the commission. Section 21676(b) states that, along with gen-
eral plans and specific plans, zoning ordinances and building regulations
which affect land uses within the commission’s established planning
boundary must be referred to the ALUC for review prior to approval.
This section makes no exception for previous actions regarding the
general plan or specific plan. An ambiguity arises, however, because
Section 21676.5(b) does not exclude ordinances and regulations from
actions no longer subject to further commission review after a general
plan or specific plan has been revised or adopted by an override action.

Many ALUCs require that proposed adoption or amendment of land use
ordinances and regulations always be reviewed if they have implications
for noise or safety compatibility. Regardless of how the law is inter-
preted, review of these types of planning documents is essential to en-
suring land use compatibility because they often contain important
noise- or safety-related criteria or standards not defined in detail by
general plans and specific plans.

Individual Development Projects

Unlike the above types of land use actions which can encompass an
entire community or major portion of it, individual development projects
are usually limited in scope to a single parcel or block of land. Also, by
definition, actions in this category normally include near-term plans for
construction.

Individual development projects are among the “all actions, regulations,
and permits” for which review is mandatory or can be required:

- Prior to adoption of a compatibility plan; as well as
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— When a general plan or specific plan has not been made consis-
tent with the compatibility plan or approved by overruling the
ALUC.

After the local agency has taken action with regard to the consistency of
its general plan or specific plan, review of most individual development
projects normally occurs only by voluntary agreement between the
ALUC and the affected local jurisdiction. It is common for ALUCs and
local agencies to establish a list of certain types of major projects for
which commission review will be continued.

Examples of Major Individual Development Projects
Subject to Voluntary Review Agreements®

® Proposed expansion of a city's sphere of influence.

* Proposed residential development, including land divisions, consisting of five or
more dwelling units or parcals.

¢ Requests for variance from a local agsncy's height limitation ordinance.

* Major capital improvements (e.g., water, sewer, or roads) that would promote
urban development.

e Proposed land acquisition by a government entity (espacially, acquisition of a
school site).

¢ Buillding permit applications for projects having a wvaluation greater than
$1,000,000.

e Any proposal for construction or alieration of a structure (including amtennas)
taller than 200 feet above the ground at any location within the county.

e Any other proposed land use action, as determined by the local planning agen-
cy, involving a question of compatibility with airport activities.

* ALUCs can require that these or any other types of individual development proj-
ects which involve an amendment to a local general plan, specific plan, or zon-
ing ordinance be submitted for review.

Airport Plans

ALUC review of three categories of airport plans is mandatory in accor-
dance with state law. This review requirement is not affected by any
previous action by the local agency regarding its general plan or specific
plan.

o Airport Master Plans — Section 21676(c) mandates that “each public
agency owning any airport within the boundaries of an airport land
use commission plan shall, prior to modification of its airport master
plan, refer such proposed change to the airport land use commis-
sion.” The commission must then determine whether the proposed
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master plan is consistent or inconsistent with the adopted compatibil-
ity plan for that airport.

o Construction Plans for New Airports — The requirement for review
of construction plans for new airports arises not out of the airport
land use commission portion of the state aeronautics law (Chapter 4,
Article 3.5), but from the regulation of airports portion of the law
(Chapter 4, Article 3). Section 21661.5 of this article states that no
application for the construction of a new airport may be submitted to
any local, regional, state, or federal agency unless that plan has been
both:

- Approved by the board of supervisors of the county, or the city
council of the city, in which the airport is to be located; and

- Submitted to and acted upon by the appropriate airport land use
commission.

e Airport Expansion Plans — Section 21664.5 of the Aeronautics Act
applies the above review requirements to any airport expansion proj-
ect which entails amendment of the Airport Permit issued by the
California Division of Aeronautics. Airport expansion is defined to
include:

— The construction of a new runway;
- The extension or realignment of an existing runway; and

- The acquisition of runway protection zones or any interest in land
for the purpose of the above.

PROCEDURAL CONSIDERATIONS

Information Required for Project Reviews

Most county and city planning departments have a form and/or a de-
fined list of information which a project applicant must submit when
requesting zoning variances or other types of local developmeit approv-
als. ALUCs should have a similar form or list of information to be in-
cluded when a project is submitted for commission review.

Without adequate information, the commission cannot fully assess whe-
ther a proposed land use action will be consistent with the commission’s
compatibility plan. If this information is not included when the project is
submitted for ALUC review, delays may occur if questions arise during a
public meeting. Section 21675.2(c) of the ALUC statutes says that:
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“Failure of an applicant to submit complete or adequate information
pursuant to Sections 65943 to 65946, inclusive, of the Government
Code, may constitute grounds for disapproval of actions, regulations,
or permits.”

Although this particular section applies to ALUC review of actions prior
to the adoption of a compatibility plan, the results can be the same with
regard to actions submitted for a consistency review.

ALUC staffs should conduct a preliminary review of the information sub-
mitted on a project to assess whether the project is subject to ALUC
review and, if so, whether the information is sufficiently complete to
enable a consistency determination to be made. If additional informa-
tion is needed, the project proponent should be so notified without un-
due delay. Staff also should determine whether the applicant has al-
ready requested essential reviews by other agencies, specifically an aero-
nautical hazard review conducted by the Federal Aviation Administration
in accordance with Part 77 of the Federal Aviation Regulations. If at all
possible, a situation to be avoided is a delay in ALUC action on a proj-
ect because insufficient information is available at the time of the com-
mission meeting.

Time Factors

Time is a factor with regard to the project review process in two ways:

o Timing of Project Submittal — In order to avoid unnecessary delays
in the overall processing of a plan or project, the timing of when the
plan or project is submitted to an ALUC for review is an important
consideration. In general, plans and projects should be referred to
the ALUC at the earliest reasonable point in time so that the commis-
sion’s review can be duly considered by the local jurisdiction prior to
formalizing its actions. Depending upon the type of plan or project
and the normal scheduling of meetings, ALUC review can be done
before, after, or concurrently with review by the local planning com-
mission and other advisory bodies, but must be accomplished before
final action by the board of supervisors or city council.

¢ Response Time Requirement — An airport land use commission must
respond to a local agency’s request for a consistency determination
on a plan or project within 60 days of referral. However, this re-
sponse period does not begin until such time as all information nec-
essary for accomplishment of the project review has been submitted
to the commission. The 60-day response time is specified in Sections
21675.2(a) and 21676(d) of the State Aeronautics Act.

4-7



ALUC Review of Local Actions [ Chapter 4

4-8

The consequence of the commission not acting within this time limit
depends upon whether the commission has adopted a compatibility
plan:

~ If the commission has not adopted a compatibility plan, the pro-
ponent of a land use action, regulation, or permit may petition the
court to compel the commission to act on the proposal (Section
21675.2(a).

— If a compatibility plan has been adopted and the land use propos-
al involves a general plan, specific plan, zoning ordinance, or build-
ing regulation or is a proposed airport master plan, then the pro-
posal is deemed consistent with the commission’s plan (Section
21676(d)).

Review of Related Plans and Projects

As discussed earlier in this chapter, a local agency is not required to
submit proposed individual development projects for ALUC review after
making its general plans and any specific plans consistent with the com-
mission’s compatibility plan unless the project involves amendment of
the local plan. However, even when a local agency and the ALUC have
agreed that selected land use actions will continue to be reviewed, ef-
forts should be made to avoid duplicative reviews.

For example, if a specific plan has been prepared primarily to provide
guidance for a major land use development proposal and the plan con-
tains substantial detail regarding the development, subsequent review of
the proposal itself should not ordinarily be necessary. Similarly, if the
ALUC reviews a proposed zone change related to a particular develop-
ment project, then later review of the project itself can be avoided if site
design and other significant information is provided with the initial re-
view.

Review of Ministerial Actions

A question which sometimes arises, primarily with regard to the review
of individual development projects, concerns the appropriateness of
ALUC review of projects for which local government approval is minis-
terial (administrative) as opposed to discretionary. In essence, the ques-
tion is why should an ALUC review a project if the local agency has no
power to deny its approval?

The important factor to remember in these cases is that, even though the
local agency may not be able to deny the project, it can set design
conditions. In terms of airport compatibility, such conditions might in-
clude site layout, height limits, and noise insulation.
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Section 21675.1(g) of the state law implicitly indicates that ministerial
permits are subject to ALUC review prior to the adoption of a compat-
ibility plan. This section allows ALUCs to exempt ministerial permits for
single-family dwellings from review except where 25 percent or more of
the parcels in a subdivision are undeveloped. After adopting a compati-
bility plan, a commission has the option of what types of ministerial ac-
tions, if any, it wishes to review. Subsequent to local agency action on
its general plan or specific plans, ALUCs only review ministerial permits
if the local agency agrees to submit them.

Existing Land Uses

Another procedural question which occasionally arises is what consti-
tutes areas “already devoted to incompatible uses” in accordance with
the basic purpose of the ALUC statutes? More to the point is the ques-
tion of when a proposed land use becomes an existing land use. This
issue can be relevant when the ALUC is reviewing general plans and
specific plans as well as during any subsequent review of individual
development actions.

In general, ALUCs should follow land use planning laws and convention-
al practice with regard to the development approval process. This sug-
gests that a vacant property should be considered devoted to a parti-
cular use, even if the activity has not yet physically begun, once local
government commitments along with substantial construction invest-
ments by the property owner make it infeasible for the property to be
used for anything other than its proposed use. Local government com-
mitment to a proposal can usually be considered firm once a vesting
tentative map has been approved or all discretionary approvals have
been obtained.

ALUC Action Choices

Land Use Plans and Projects

An ALUC’s choices of action on a land use plan or project submitted for
review depends upon whether a compatibility plan has or has not been
adopted. In either case, the commission has just two basic choices of
action available.

e Prior to Adoption of a Compatibility Plan — If a commission has not
yet adopted a compatibility plan, its choices of action are to approve
or disapprove the matter submitted for review. This choice applies to
any type of land use action, regulation, or permit, including general
plans, specific plans, zoning ordinances, building regulations, and in-
dividual development projects. Absent having an adopted compat-
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ibility plan, the commission’s authority to approve a land use action,
regulation, or permit is limited by the law (Section 21675.1(c)).
Approval requires that the commission find, based on substantial
evidence in the record, that all of the following conditions exist:

- “The commission is making substantial progress toward comple-
tion of the plan.

- “There is a reasonable probability that the action, regulation, or
permit will be consistent with the plan being prepared by the
commission.

~ “There is little or no probability of substantial detriment to or
interference with the future adopted plan if the action, regulation,
or permit is ultimately inconsistent with the plan.”

If all of these tests are not met, the commission legally cannot take
any action. However, only the first of these conditions is a significant
procedural hurdle and very little is necessary to minimally satisfy it.
ALUC adoption of a resolution setting an intended schedule for pre-
paration of a compatibility plan should suffice for this purpose.
Adoption of preliminary compatibility criteria for the specific airport is
not necessary, although the commission’s resolution should at least
refer to any generalized criteria it may have adopted or to this Hand-
book as the interim basis for project review. Once this test has been
met, the characteristics of the project will determine whether the
proposed action should be approved or disapproved. If the ALUC
still concludes that it cannot take action, approval of the land use
proposal would then be subject only to action by the local agency
unless court proceedings are initiated by an interested party as dis-
cussed later in this chapter.

e After Adoption of a Compatibility Plan — After the commission has

adopted a compatibility plan for an airport, the nature of its review of
land use matters changes. It now has — or should have — a set of
policies and criteria by which to evaluate the land use proposal. The
question then becomes one of determining whether the proposal is
consistent or inconsistent with the compatibility plan.

The Aeronautics Act (Sections 21676(a) and 21676.5(a)) mentions
only these two choices of action. No mention is made about finding
a proposal consistent with conditions attached. Nevertheless, some
ALUCs have found this to be an acceptable action choice. It is
reasoned that such an action saves the applicant the step of retuming
to the commission with a revised proposal incorporating the commis-
sion’s conditions for approval. Regardless of which set of action
choices an individual ALUC allows for itself, the compatibility plan’s
policies should indicate what the action choices are.
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Airport Plans

When an ALUC reviews an airport master plan, a plan for construction
of a new airport (or heliport), or expansion of an existing airport, its
basic choices of action are once again to determine whether the propo-
sal is consistent or inconsistent with the commission’s plan. However,
there are also associated actions which the commission may wish to
take in conjunction with this determination.

e Airport Master Plans — When an inconsistency exists between a
proposed airport master plan and an adopted compatibility plan, the
commission has the option of first modifying its plan to reflect the
assumptions and proposals of the master plan. Any such amendment
to the compatibility plan is limited to once per calendar year and
must follow the procedures outlined in Chapter 2 of this Handbook.

 Plans for New Airports — Unless a master plan was previously pre-
pared — which typically occurs only when the facility will be publicly
owned — the ALUC will not have an adopted compatibility plan for a
proposed airport or heliport. As discussed later in this chapter, the
consistency determination must therefore be based upon underlying
noise and safety compatibility considerations. If the commission con-
cludes that the plan for the proposed facility is consistent with these
compatibility factors, it should then decide whether to prepare a
compatibility plan for that facility to help protect it from incompatible
land use development. If the proposed new airport or heliport will
serve the general public, then adoption of a compatibility plan will be
required.

® Airport Expansion Plans — Plans for expansion of the runway system
at a publicly owned airport normally will be based upon a long-range
airport master plan previously reviewed by the commission. The
consistency review thus need involve little more than a comparison
of the proposed expansion project with the airport’s master plan. In
cases where a master plan does not exist or the expansion project is
not included in it, the consistency determination should be based
upon factors similar to those for review of plans for new airports.

Reviews by Agreement

Many ALUCs have established agreements with local jurisdictions for
continued review of certain individual development projects and other
major land use proposals even after the general plan and any specific
plans have been made consistent with the commission’s compatibility
plan. Because submittal of most land use proposals is voluntary under
these circumstances, questions then arise as to the significance of the
commission’s consistency determination. Is the ALUC’s review advisory
only? More importantly, if the commission finds the proposal to be in-
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consistent with the compatibility plan, must the local agency override the
commission with a two-thirds vote in accordance with the aeronautics
law or is a normal majority vote sufficient?

The aeronautics law is lacking in any guidance on this issue. From a
practical standpoint, however, the unavoidable conclusion is that ALUC
reviews under these circumstances are advisory and the proposals need
only a normal majority vote of the local agency for approval unless the
agreement specifically states otherwise. If this were not the case, then
the local agency could simply cancel the review agreement and proceed
without any ALUC involvement.

SUBSTANCE OF REVIEWS

If the adopted compatibility plan for an airport is thorough, the review of
proposed local land use actions becomes relatively simple. Some de-
gree of judgment is nonetheless almost always necessary, especially
when the compatibility plan relies upon performance criteria rather than
a format which specifically indicates the compatibility or incompatibility
of individual classes of land uses.

Discussed below are some of the types of factors which an ALUC and
its staff should examine in order to determine whether a proposed ac-
tion is consistent with the commission’s compatibility plan. The list is
undoubtedly not totally inclusive. Almost any complex proposal will
involve unique details which will need to be considered on a case-by-
case basis.

General Plan and Specific Plan Consistency Reviews

Thorough review of general plans and specific plans is essential for two
reasons. One reason is that these documents are often large and com-
plex. Policies and other matters which may be significant with regard to
airport compatibility are usually scattered throughout many sections of
the plan — land use element and map, transportation element, noise
element, safety element, and open space element being among the likely
candidates. The second, and perhaps most critical, reason is that once
the ALUC has deemed the general plan or specific plan consistent with
the compatibility plan, most subsequent land use actions and develop-
ment proposals will not be reviewed by the commission unless the local
agency agrees to submit them.

General plan or specific plan consistency with an ALUC compatibility

plan it does not have to incorporate the compatibility plan as is. It must,
however, prevent future development of land uses which would conflict
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with compatibility plan criteria. Also, it must in some way take into ac-
count all of the airport-related types of compatibility concerns (specifica-
lly including those listed below) even if the implementation details are
left to subsequent adoption of a zoning ordinance, building regulation,
or other action. In most cases, only if a general plan or specific plan
was drafted or revised with explicit attention to airport compatibility
issues, is it likely to be consistent with a well-prepared compatibility
plan.

General plan or specific plan consistency with a compatibility plan de-
pends a great deal upon the nature of the policies and criteria set forth
in the compatibility plan. In general, though, the following factors
should be considered in a consistency review:

© Residential Densities — How does the number of dwelling units per
acre allowed in each designated residential land use category com-
pare with the densities which the compatibility plan considers accep-
table for each of the compatibility zones around the airport? For the
purposes of this comparison, ALUCs may find it practical to disregard
minor discrepancies as long as the compatibility plan’s basic noise
and safety compatibility objectives are satisfied. For example, the
distinction between a residential land use designation which permits
6 dwelling units per acre and an ALUC plan which indicates 5
dwelling units per acre could perhaps be considered inconsequential.
The potential for construction of secondary units (sometimes called
granny units) should be examined, however.

¢ Types of Non-Residential Uses — What specific types of land uses
are allowed within the various non-residential general plan or zoning
categories? For instance, an agricultural land use category may ap-
pear ideal for the vicinity of an airport, but most agricultural desig-
nations allow other related uses which may be incompatible with
airport activities. Packing sheds and farm labor housing are two
examples of potentially high-intensity uses which are permitted in
agricultural land use districts. The height of structures also might not
be regulated by the local land use plan or zoning ordinance (or may
permit taller objects than acceptable for aviation purposes). Schools
are another type of use which may be permitted in almost any land
use category, but are likely to be incompatible if situated close to an
airport.

® Density of Non-Residential Uses — General plans and specific plans
may divide commercial, industrial, and other non-residential land use
categories into various sub-categories based upon the scale and/or
nuisance value of the use. However, such divisions usually do not
correlate very well to the density of use criteria — measured as the
number of people per acre — frequently included in compatibility
plans. To be consistent with the compatibility plan, a general plan or
specific plan therefore must either: (1) include density of use limita-
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tions for land uses near an airport; or (2) divide the land use desig-
nations into sub-groups sufficiently defined to allow reliable deter-
mination of the maximum probable density of use.

Open Space Requirements — Compatibility plan criteria for preser-
vation of certain percentages of open space within an airport vicinity
can usually only be satisfied when addressed at the general plan or
specific plan levels of planning. Once large blocks of land have been
subdivided into individual small parcels, open space requirements
having any value to safety compatibility are meaningless. The consis-
tency review should assess whether the general plan or specific plan
preserves sufficient functionally useful open land areas near the air-
port. To be functionally useful, the location, size, and planned uses
(including types of landscaping) of the open areas are all important
factors.

Height Limits — General plans and specific plans often do not con-
tain policies which limit heights of structures and trees — restrictions
on the height of structures are more likely to be found in a zoning
ordinance. To be consistent with the ALUC compatibility plan, some
reference to height limits, either in general or specifically related to
airport airspace requirements, should be included.

Easement Dedication Requirements and Buyer Awareness Measures
— Compatibility plans may contain requirements for dedication of
avigation easements as conditions for development near an airport.
For other areas in the general airport vicinity, implementation of
buyer awareness measures, as described in Chapter 5, may be includ-
ed as an ALUC policy. These requirements should be reflected in the
general plan or specific plan for the airport environs.

Sound Insulation Requirements — A compatibility plan requirement
for sound insulation of residential and other structures in high-noise-
impact areas should be acknowledged in the local plan policies, pres-
umably in the noise element.

Existing versus Planned Development — Most general plans and
many specific plans include land use designations both for areas of
existing development and areas where development is plarned but
has not yet occurred. The fact that ALUCs do not have authority
over existing incompatible land uses complicates the process of as-
sessing the consistency of these plans.

One perspective is that, if a local plan is merely reflecting uses which
already exist, the plan does not become inconsistent with the com-
patibility plan even if the indicated uses are not compatible with air-
port activities. However, for an ALUC to deem a local plan consis-
tent under these circumstances opens up the prospect for the local
agency to approve redevelopment of existing land uses in a manner
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which would remain mcompatible with the airport. What is
such redevelopment, assuming it conforms to the approved IQ
plan, might not even be subject to ALUC review.

20
As indicated in Chapter 3, a pragmatic approach may be to allo:
some forms of redevelopment — and infill as well — in location:
highly critical to airport activities and require local plans to desigr
compatible uses in the most important areas closest to the runwa
Local plans should specifically distinguish between areas whe
velopment and infill are acceptable and where they are not. A
should pay close attention to this demarcation during the consis
review process.

Review of Zoning Ordinances and Building Reglllatiﬁ"

ALUC review of zoning ordinances, building regulations, site des
dards, and other implementing actions should involve the appli
types of considerations outlined above for general plans and spe
plans. The significant difference is that these documents usuall
criteria, standards, and other details which can be quantitatively co
pared with related criteria in the compatibility plan. It is impo
ever, that the ALUC avoid becoming preoccupied with details wi
not relate to airport compatibility concerns. Rather, for the followil
types of actions, attention should focus on components such a

¢ Land Use Zonlng Ordinances — Residential and non-re5|denttal'
sities allowed in each zoning district should be checked. Allowab
height limits also may be relevant.

e Airport Combining District or Overlay Zoning Ordinances —
port-related height limitations, sound insulation requirements,
ment dedication requirements, and buyer awareness measures all
possible topics covered in an airport combining district or overl
zoning ordinance. These will need to be reviewed for comple
and currency, as well as general consistency with compatibili
policies and criteria. ;

¢ Building Regulations — Sound insulation standards are proba
component of building regulations which most directly relate to
patibility plan concerns. il

o Site Design Standards — Site design standards should be revi
with respect to open space requirements established in the ¢
patibility plan. :
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Review of Individual Development Projects

The type and scope of an individual development proposal significantly
affects the nature of the review. Many small details play a part in the
consistency determination. Among these are:

e Density of Use — For residential development projects, the number
of dwelling units per acre is routinely indicated. However, the poten-
tial number of people per acre who could occupy a non-residential
land use may not be clear from the proposal. The building and fire
codes applicable to a project are sources of information regarding
occupancy types and number of people permitted in a building.

e Site Plan — The site plan for a proposed development is essential to
review, particularly when a large development straddles more than
one ALUC compatibility zone. Does the site plan take into account
variations in noise and safety impacts on different parts of a large
site? Are functionally useful open space corridors preserved if re-
quired by the compatibility plan or local general or specific plan?

© Height Limits — The planned height of buildings, antennas, and other
objects should be checked if the development is close to the airport
or on land higher than the airport elevation. The potential height of
trees also may be a factor. Shielding provided by terrain or existing
structures should be considered when determining acceptable
heights, however.

Airport Plan Reviews

The substance of the review of airport plans — master plans, construc-
tion plans for new airports (and heliports), and expansion plans for exist-
ing airports — differs depending upon whether the commission has al-
ready prepared a compatibility plan for the facility. Consistency is easier
to evaluate when a plan for the specific airport has already been creat-
ed.

Plans for Existing or New Airports with Adopted Compatibility Plans

The review of a master plan, construction plan, or expansion plan for an
airport for which a compatibility plan has already been prepared should
focus on differences between the plans. Fundamentally, the question to
be examined is whether any components of the airport plan would result
in greater noise and safety impacts on surrounding land uses than are
assumed in the adopted compatibility plan. This concept implies that the
airport plan does not have to be identical with the compatibility plan as
long as the impacts are not increased or moved to previously less-im-
pacted areas.
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The airport plan review should focus on elements of the plan which
have off-airport impact implications. The proposed location of new
taxiways, hangars and other buildings, and so forth thus is not normally
significant. Components of the airport plan which should be considered
include:

® Forecasts — Are the activity forecasts substantially higher than those
in the compatibility plan or do they include a higher proportion of
larger or noisier aircraft, including helicopters?

* Runway Layout — Are any new runways or helicopter takeoff and
landing areas proposed? Are changes in runway length, landing
threshold locations, or type of approach planned?

¢ Flight Tracks — Will new or modified facilities or aircraft operating
procedures result in different aircraft traffic patterns or other changes
in where or how high aircraft typically fly when approaching, depart-
ing, or flying near the airport?

Construction or Expansion Plans for Airports without Previous
Compatibility Plans

When an ALUC reviews a plan for a new airport or heliport — or the
expansion of an existing airport or heliport — in an existing land use set-
ting, the basic issue is how will the airport fit into that setting. One way
of looking at this issue is to ask: would the existing or planned land uses
be considered compatible with the airport or heliport if the latter were
already in existence? If not, what features are included in the airport or
heliport proposal to mitigate the noise and safety impacts on surround-
ing land uses? These features might include:

o Aircraft Activity Restrictions — What type and volume of aircraft
activity is projected for the facility over the next 20 years or more?
Will any constraints be placed on this activity so as to limit the po-
tential noise and safety impacts?

© Property Acquisition — Are the projected airport impacts encom-
passed within areas for which fee title and/or easements will be ac-
quired?

® Runway Layout — Does the proposed layout of aircraft landing areas
attempt to limit impacts on surrounding land uses to the extent prac-
tical?

e Flight Tracks — Will the aircraft traffic pattern be limited to a single
side of the runway because of land use compatibility or other con-
flicts? Are any other flight track or operational restrictions proposed
to minimize off-airport impacts?
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When reviewing the plans for a new airport or airport expansion, it is
important that the ALUC evaluate the adequacy of the facility design (in
terms of federal and state standards) only to the extent that the design
affects surrounding land use. Also, the commission must base its review
on the proposed design. The commission does not have the authority to
require alterations to the airport plan.

REVIEW FEES

A 1989 amendment to the state aeronautics law granted ALUCs the
authority to charge fees for review of land use proposals and airport
plans (Section 21671.5(f)). However, a commission is only permitted to
charge fees if it has adopted a compatibility plan for the airport involved.
The fees charged cannot exceed the estimated reasonable cost of pro-
viding the review.

In a mid-1993 survey, 11 ALUCs (of the 27 responding to the survey)
indicated that they charge fees. Most of these commissions charge a flat
amount for any type of review. Others distinguish between different
types of actions — for example, actions initiated by a public agency (e.g.,
a new general plan) versus ones which are privately initiated (e.g., in-
dividual development projects).

The fees charged for project reviews vary substantially from one ALUC
to another. Some commissions charge small amounts which basically
cover only the paperwork and other direct expenses. Other commis-
sions base their fees on the typical number of staff hours involved in a
project review and attempt to cover the full cost of the staff time.

JUDICIAL ACTION

The state Aeronautics Act (Section 21679) explicitly provides for judicial
action on ALUC matters only under very limited circumstances. Specifi-
cally, all of the following must apply:

- No compatibility plan has been adopted for the airport by an
ALUC (Section 21679(a));

- The local general plan or any applicable specific plan does not
accomplish the purposes of a compatibility plan (Section
21679(c));

- The local agency action in question must be a zoning change, a
zoning variance, the issuance of a permit, or the adoption of regu-
lation (Section 21679(a));

4-18 December 1983
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— The local action must affect the use of land within one mile of the
boundary of a public airport in the county (Section 21679(a));

- The court proceedings must be initiated by an owner of land with-
in two miles of the airport boundary or an organization with “a
demonstrated interest in airport safety and efficiency” (Section
21679(f)); and

- The proceedings must be commenced within 30 days of the local
agency action or as otherwise provided in state laws (Section
21679(d)).

If all of these conditions prevail, the court may issue an injunction to
postpone the effective date of the local agency action. The postpone-
ment remains in effect until the local agency does one of the following:

- Adopts a resolution finding that the action is consistent with the
purposes of the ALUC statutes;

- Amends the action to make it consistent with the purposes of the
article; or

— Rescinds the action.

Despite the explicitness of this section of the Aeronautics Act, it is gene-
rally not regarded as precluding judicial actions on ALUC matters invol-
ving other sets of circumstances. ALUCs theoretically could initiate
court proceedings to seek to enforce local agency compliance with
provisions of the ALUC statutes. Whether most commissions have the
financial means and political will to do so is another matter. More com-
mon has been for such actions to be brought by pilots’ groups or other
private parties having an interest in protecting the airport from incom-
patible development.

4-19
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Chapter 5

Responsibilities of
Local Agencies






This chapter examines the obliga-
tions and responsibilities of local
land use |urisdictions and airport
operators with regard to airport
land use compatibility.

December 1993

Responsibilities of
Local Agencies

PROMOTING LAND USE COMPATIBILITY

Effective airport land use compatibility planning is not and cannot be
solely a function of airport land use commissions. Indeed, as outlined in
Chapter 1, state law specifically limits ALUC authority over various ac-
tions which directly affect compatibility. Much of the responsibility for
airport land use compatibility clearly remains with local agencies whether
in the role of controlling land use or operating an airport. This local
agency responsibility will become increasingly important now that es-
tablishment and operation of airport land use commissions is no longer
mandated by state law.

If their objective is to promote land use compatibility around airports
within their jurisdictions, cities and counties have the powers to accom-
plish much more than airport land use commissions have the authority
to do. Making general plans and specific plans consistent with an
ALUC’s compatibility plan is but one step. Other strategies are also
available either in conjunction with measures to achieve consistency or,
particularly in counties where there is no functioning ALUC, as indepen-
dent actions.

Local Plans Consistency with Compatibility Plan

Concept of Consistency

A dictionary definition of consistency says “agreement or harmony of
parts or features to one another or a whole.” Legal definitions of the
term depend upon the context in which it is used and have been the
subject of numerous court cases. It is not a purpose of this Handbook
to attempt to establish a legal definition for the term. Rather the intent
here is to describe what consistency generally means with respect to
airport land use compatibility planning.

5-1
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In accordance with Government
Code Section 85302.3, a local
agency must act within 180 days
of a compatibility plan amendment
to either modify its general plan
and applicable specific plans or to
approve findings and override the
ALUC.
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The ALUC statutes of the State Aeronautics Act talks about the need for
consistency primarily in three contexts:

- When reviewing local plans, projects, and other actions, an ALUC
determines whether the proposed action would be consistent or
inconsistent with the commission’s compatibility plan.

- Cities and counties should amend their general plans and specific
plans so as to be consistent with the compatibility plan.

- To override an ALUC decision, a local agency must make findings
that its proposed action is consistent with the purposes of the
ALUC statutes.

As widely applied in airport land use planning, consistency does not
require being identical. It means only that the concepts, standards,
physical characteristics, and/or resulting consequences of a proposed
action not conflict with the intent of the law or plan to which the com-
parison is being made.

Means of Achieving Consistency

Local plans can be made consistent with an ALUC’s compatibility plan
through various means. Which ones are most suitable depends in part
upon how the compatibility plan was prepared and the format of its
policies and criteria. As discussed in Chapter 3, some compatibility
plans rely primarily upon performance-type criteria while others use list-
oriented criteria or detailed land use mapping.

Four general strategies for achieving consistency are outlined below.

e Adoption of ALUC-Prepared Compatibility Plan as Element of Local
Plan — One simple strategy used on occasion is local government
adoption of the ALUC-prepared compatibility plan as an element of
the general plan or specific plan. Unless the compatibility plan is
highly detailed, this method requires that other local actions, such as
one or more of the three listed below, be taken to implement the
policies and standards. Also, modifications to other sections of the
local plan, particularly with regard to the designation of land uses,
may be necessary to ensure internal consistency.

e Modification of Local Plans to Incorporate Compatibility Concepts
— The most common means of achieving local plan consistency with
a compatibility plan is to modify the local plan where necessary to
reflect compatibility plan concepts and criteria. This often means
changing the type of land use designated for areas most impacted by
airport activities. It usually also requires establishment of policies
limiting the density of use in nonresidential zones. Policies setting
open space requirements or, alternatively, mapping of open areas to
be preserved, may be necessary as well.

December 1893
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If airport land use compatibility
objectives are to be obtained,
cities and countles must take
direct actions such as those
described here.
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e Adoption of Airport Combining District or Overlay Zoning Ordi-
nance — Local government adoption of an airport combining district
or overlay zoning ordinance is a way of codifying airport compati-
bility criteria identified in the general plan or specific plan only in
concept. This strategy is discussed more extensively in the following
section of this chapter.

e Adoption of Combined Specific Plan and Compatibility Plan — As
mentioned in Chapter 2, some compatibility plans are prepared not
as independent ALUC documents or as part of an airport master
plan, but jointly with a specific plan for the airport vicinity. Assuming
that a plan prepared in this manner addresses all of the important
compatibility concerns, it can be adopted in its entirety both by the
ALUC as a compatibility plan and the local agency as a specific plan.

Land Use Compatibility Strategies

Beyond the issue of achieving mandated consistency between local
plans and an ALUC's compatibility plan is the broader question of what
local governments can do to preserve and enhance compatibility
between airport activities and the land uses around the airport. Several
strategies are available which can help attain this objective. If the local
agency takes land use actions such as the ones discussed here, any in-
consistencies between its general plan or specific plan and the ALUC’s
compatibility plan are likely to be few. Of equal or greater significance,
though, is a factor which results from the recent changes in state law
making airport land use commission optional. In counties which choose
to disband their ALUC as the law now allows, airport land use compati-
bility will become increasingly dependent upon strong actions taken by
the local land use jurisdictions.

Land Use Designations

If compatibility between an airport and its surroundings is to be achiev-
ed, designation of appropriate land uses is essential. This is particularly
true in developing areas — good planning now can avoid significant con-
flicts later. The value of designating compatible land uses in built-up
areas should not be overlooked, however. Appropriate designations can
either help maintain land uses which are already compatible or encour-
age gradual change of currently incompatible uses to ones which are
better suited to the environs of an airport.

The designation of land uses occurs in general plans and specific plans
and also in land use zoning ordinances. State law requires consistency
among these documents as well as with an ALUC compatibility plan.
However, as essential as the designation of appropriate land uses is to
airport land use compatibility, reliance on the normal form of these



Responsibilities of Local Agencies | Chapter 5

For additional discussion of in-
verse condemnation, see Chapter
3.

54

documents will not provide very adequate long-term compatibility as-
surance. In terms of airport land use compatibility, all have limitations
which need to be recognized.

e Ease of Change — Nothing permanently locks in a land use desig-
nation. When pressured by landowners to allow less restricted devel-
opment, future local legislative bodies can change the established
designations — by overriding the ALUC, if necessary. Such changes
especially can occur if the land changes jurisdiction (e.g., as a result
of annexation).

® Restrictiveness — Land use designations are limited as to how restric-
tive they can be. If they are deemed to eliminate all reasonable eco-
nomic use of private property, they can be considered an unfair tak-
ing and result in inverse condemnation. Especially in areas near ends
of runways, the restrictions may need to be more severe than can be
accomplished by land use designations.

e Lack of Retroactiveness — Designating an area for a different use
than the one already existing may encourage change over the long
run, but it does not directly eliminate existing incompatible uses.
Other devices, such as fee simple acquisition, may be necessary to
bring about the changes.

¢ Nonaviation Orientation — Standard land use plan and zoning desig-
nations are developed for community-wide planning purposes. Sel-
dom do they have an aviation orientation or address the specific
issues of compatibility with aviation activities (i.e., noise and safety).
The Chapter 4 discussion of factors to be considered in a consistency
review of a local general plan or specific plan highlights many of the
reasons why consistency between local plans and a compatibility
plan is seldom achieved without explicit consideration of aviation
issues.

Overlay Zones or Combining Districts

One way local governments can overcome the lack of aviation orien-
tation of basic land use designations is adoption of an overlay zone or
combining district. A combining district supplements local land use
designations by adding specific noise and, often more importantly, safety
criteria (e.g., maximum number of people permitted on the site, site
design and open space criteria, height restrictions, etc.) applicable to
future development in the airport vicinity. Geographically, the com-
bining district should extend at least a mile from the runway ends and
encompass lands regularly overflown by aircraft at or below traffic pat-
tern altitudes.
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Excarpts from FAR Part 77 and a
copy of Form 7480-1 are included
in Appendix E.
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An airport overlay zone has several important benefits. Most important-
ly, it permits the continued utilization of the majority of the design and
use guidelines contained in the existing general plan and zoning ordi-
nance. At the same time, it provides a mechanism for implementation
of restrictions and conditions that may apply to only a few types of land
uses within a given land use category or zoning district. This avoids the
need for a large number of discrete zoning districts. It also enables
general plans and specific plans to attain consistency with a compatibil-
ity plan through reference to basic compatibility criteria rather than
through redefinition of existing land use designations.

An airport overlay zoning ordinance might include some or all of the
following elements:

e Airspace Protection — A combining district can establish restrictions
on the height of buildings, antennas, trees, and other objects as nec-
essary to protect the airspace needed for operation of the airport.
These restrictions should be based upon the current version of Fed-
eral Aviation Regulations (FAR) Part 77, Objects Affecting Navigable
Airspace, Subpart C. Provisions prohibiting smoke, glare, bird attrac-
tions, and other hazards to flight should also be included.

e FAA Notification Requirements — Combining districts also can be
used to ensure that project developers are informed about the need
for compliance with the notification requirements of FAR Part 77.
Subpart B of the regulations require that the proponent of any project
which exceeds a specified set of height criteria submit a Notice of
Proposed Construction or Alteration (Form 7460-1) to the Federal
Aviation Administration prior to commencement of construction. The
height criteria associated with this notification requirement are lower
than those spelled out in Part 77, Subpart C, which define airspace
obstructions. The purpose of the notification is to determine if the
proposed construction would constitute a potential hazard or ob-
struction to flight. Notification is not required for proposed structures
that would be shielded by existing structures or by natural terrain of
equal or greater height, where it is obvious that the proposal would
not adversely affect air safety.

¢ Maximum Densities — Airport noise and safety compatibility criteria
are frequently expressed in terms of dwelling units per acre for resi-
dential uses and people per acre for other land uses. These stan-
dards can either be directly included in a combining zone or used to
modify the underlying land use designations. For residential land
uses, the correlation between the compatibility criteria and land use
designations is direct. For other land uses, the implications of the
density limitations are not as clear.

One step that can be taken by local governments is establish a matrix
indicating whether each specific type of land use is compatible with

5-5
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Several exhibits in Appendix C
depict detailed land use lists of

this type.

The concept of clustering of de-
velopment as it relates to the risks
associated with aircraft accidents
is examined in Chapter 9.

A legal considaration which sup-
ports the value of this concept is
that down-zoning of a property to
a less intensive use is becoming
more difficult. It is much better
not to have inappropriately up-
zoned the property in the first
place.
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each compatibility zone. To be useful, the land use categories will
need to be more detailed than typically provided by general plan or
zoning ordinance land use designations.

Designation of High Noise-Impact Areas — California state statutes
require that multi-family residential structures in high-noise exposure
areas be constructed so as to limit the interior noise to a Community
Noise Equivalent Level of no more than 45 dB. A combining district
could be used to indicate the locations where special construction
techniques may be necessary in order to assure compliance with this
requirement. The combining district also could extend this criterion
to single-family dwellings.

Open Areas for Emergency Landing of Aircraft — In most circum-
stances in which an aircraft accident occurs near an airport, the air-
craft is under control as it descends. When forced to make an off-
airport emergency landing, pilots will usually attempt to do so in the
most open area readily available. Airport compatibility plans often
contain criteria establishing open space requirements for this purpose.
These criteria are most effectively carried out by planning at the
general or specific plan level, but may also need to be included in a
combining district so that they will be applied to development of
large parcels. Adequate open areas can often be provided by clus-
tering of development on adjacent land.

Airport Traffic Pattern Delineation — Depiction of the locations
overflown by aircraft at or lower than traffic pattern altitude can be a
useful element of an airport overlay zone. Buyer awareness program
measures, such as those described below, can be tied to the area
delineated.

» Areas of Special Compatibility Concern — A significant drawback of

standard general plan and zoning ordinance land use designations is
that they can be changed. Uses that are currently compatible are not
assured of staying that way in the future. Designation of areas of
special compatibility concern would serve as a reminder that airport
impacts should be carefully considered in any decision to change the
existing land use designation.

Buyer Awareness Measures

Buyer awareness is an umbrella category for several measures whose
objective is to ensure that prospective buyers of airport area property,
particularly residential property, are informed about the airport’s impact
on the property.

e Dedication of Avigation Easements — As a means of assuring buyer

awareness, some communities — many times in response to ALUC
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See Chapter 3 for a discussion of
inverse condermnation as it relates
to ALUC plans and pollcies.

An example of a deed notice is
included in Appendix D.

As discussed at the end of this
chapter, airport proprietors also
can carry out a real estate dis-
closure program, although gener-
ally on & less formal basis than
can be accomplished by the local
land use jurisdiction.

December 1993

policies — require that developers of property near an airport dedi-
cate an avigation or overflight easement to the airport as a condition
for approval of the development. This approach is particulady com-
mon with residential development, but has also been applied with
regard to other land uses. In recent years, however, the legality of
requiring avigation easement dedication has sometimes been ques-
tioned, particularly in circumstances where buyer awareness is the
primary objective. A connection (nexus) between the easement dedi-
cation requirement and the negative consequences of land use devel-
opment near an airport can more readily be made in locations where
substantial noise and safety impacts can be demonstrated. Regard-
less of whether the nexus concern is valid in many circumstances,
other forms of buyer awareness may be equally effective and simpler
to implement.

Recorded Deed Notices — A deed notice is an official statement
which is recorded in county records as part of a tentative or final
subdivision map prepared at the time a parcel is subdivided. As used
for airport compatibility planning, the purpose of a deed notice is to
disclose that the property is subject to routine overflights and associ-
ated noise and other impacts by aircraft operating at a nearby airport.
Because this information becomes part of the deed to each property
in the subdivision, it should show up in a title report prepared when
one of the parcels is being sold.

In one sense, deed notices are similar to avigation or other aviation-
related easements in that they become part of the title to a property
and thus are a permanent form of buyer awareness. The distinguish-
ing difference between deed notices and avigation easements is that
deed notices only serve as a disclosure of potential overflights (and
the property’s location within an airport combining district and/or
ALUC planning area), whereas avigation easements convey an iden-
tified set of property rights. In locations where height limitations or
other land use restrictions are unnecessary, deed notices have the
advantage of being less cumbersome to define. Also, they give less
appearance of having a negative affect on the value of the property.
An ideal application of deed notices is as a condition of approval for
development of residential land uses in airport-vicinity locations
where neither noise nor safety are significant factors, but frequent
aircraft overflights might be annoying to some people.

Real Estate Disclosure Statements — A less definitive, but more all-
encompassing, form of buyer awareness program is to require that
information about an airport’s influence area be disclosed to prospec-

‘tive buyers of all airport-vicinity properties prior to the transfer of

tide. The advantage of this type of program is that it applies to pre-
viously existing land uses as well as to new development. This re-
quirement already exists in California state real estate law, but it can
be reinforced by local policy established in conjunction with the

5-7
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Also see Chapter 4 for a discus-
slon of this topic from the pers-
pective of ALUCs.

Any environmental documents
prepared in conjunction with these
actions also should be submitted
for ALUC review.
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adoption of an airport combining zone. Notification describing the
zone and discussing its significance could be formally sent to all local
real estate brokers and title companies. Having received this infor-
mation, the brokers would be obligated by state law to pass it along
to prospective buyers.

At a minimum, the area covered by a real estate disclosure program
should include the airport planning area as established by the com-
patibility plan. The boundary also could be defined to coincide with
the boundaries of an airport combining zone.

SUBMITTING PROJECTS FOR REVIEW

Reviews by Airport Land Use Commissions

In counties where an airport land use commission exists, the obligations
of cities and counties with regard to submitting land use projects and
other actions for the commission’s review are well defined in the state
law. The types of projects to be submitted depends upon:

- Whether a compatibility plan has been adopted by the ALUC;

~ What action the city or county has taken with regard to making its
general plan or specific plan consistent with the compatibility plan;

— Whether the project requires an amendment to the local general
plan, specific plan, or zoning ordinance; and

- Whether voluntary agreements for the review of projects have
been established.

Local agencies also are obligated to submit airport plans for ALUC re-
view.

The requirements for project review can be summarized as follows:

e General Plans and Specific Plans — Under all circumstances, any
proposed adoption of a new plan or amendment of an existing plan
must be referred to the ALUC for review prior to final action by the
local agency if the plan affects land within the commission’s establish-
ed airport planning boundary (Section 21676(b)). This includes
amendments proposed for the purpose of making a general plan or
specific plan consistent with an ALUC’s compatibility plan. Amend-
ments for compatibility plan consistency purposes should be submit-
ted for review early enough to allow ALUC response and local agen-
cy adoption within the 180-day time period specified by the Govern-
ment Code.

December 1993
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For example, proposed ordinan-
ces or regulations involving al-
lowable land uses, densities,
structure heights, or sound in-
sulation must be submitted for
ALUC review. Architectural stan-
dards, sign regulations, and other
such matiers which dearly do not
have airport land use Implications
are not appropriate for ALUC
review.
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¢ Ordinances and Regulations — Proposed zoning ordinances and

building regulations also must be submitted for ALUC review before
being acted upon by the local agency if they affect the compatibility
of land uses located within an airport planning area (Section
21676(b)). Although the law is slightly ambiguous on this matter,
most ALUCs require referral of ordinances and regulations regardless
of whether the associated general plan or specific plan has already
been deemed consistent with the compatibility plan or has been
adopted through the override procedure.

Individual Development Projects — ALUC review of all permits and
other actions related to individual development proposals is required
only prior to the commission’s adoption of a compatibility plan for
the airport involved. This requirement includes referral of actions
which are ministerial (see discussion in Chapter 4). Subsequent to a
compatibility plan’s adoption, local agency referral of individual de-
velopment projects becomes voluntary unless the project entails an
amendment to the local general plan, applicable specific plan, or
zoning ordinance (Section 21676.5(b)).

Nevertheless, local agencies are encouraged to form an agreement
with the airport land use commission for review of major land use
development project proposals. A tabulation in Chapter 4 lists exam-
ples of such projects. A factor to bear in mind with voluntary proj-
ect-review agreements is that the ALUC's review is regarded as ad-
visory only. The override procedures which must be followed with
respect to mandatory reviews are not in effect.

Airport Plans — Proposed airport master plans, expansion of an exis-
ting airport, and plans for construction of a new airport (or heliport)
must be submitted to the ALUC for review in accordance with Sec-
tions 21676(c), 21661.5, and 21664.5, respectively. This referral re-
quirement is independent of whether the ALUC has previously adopt-
ed a compatibility plan or the city or county has taken action with
regard to the consistency of its general plan or specific plan.

Reviews by Other Agencies

The lack of an established, functioning airport land use commission in a
county does not eliminate all responsibilities of local agencies with re-
gard to the review of land use actions which affect airports. Review of
certain proposed local land use actions by other agencies is desirable or
in some cases required.
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The FAA's review does not con-
sider the type of land use in-
volved. Neither does the FAA
approve or disapprove the propos-
al; it merely evaluates and recom-
mends.
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Federal Aviation Administration

The FAA’s involvement in the review of local projects derives both from
its authority over navigable airspace and its function as a funding agency
for airport planning studies and airport improvement projects.

e Aeronautical Studies — As noted earlier in this chapter (page 5-5),
Federal Aviation Regulations Part 77 requires that anyone proposing
to construct an object which could affect the navigable airspace
around an airport submit information about the proposed construc-
tion to the FAA. The FAA then conducts an aeronautical study, the
outcome of which is a determination as to whether the object would
be a potential hazard to air navigation. If the proposed object is
concluded to pose a hazard, the FAA may object to its construction,
examine possible revisions of the proposal to eliminate the problem,
require that the object be appropriately marked and lighted as an
airspace obstruction, and/or initiate changes to the aircraft operation-
al procedures for the airport so as to account for the object.

© Airport Improvement Program Grants — Through its Airport Im-
provement Program (AIP) grants, the FAA currently funds 90% of the
cost of most planning studies and eligible improvement projects at
airports in California. The FAA reviews airport layout plans and plans
for federally funded construction to ensure compliance with Federal
Aviation Regulations and airport design standards. As a condition for
receipt of a grant, an airport project sponsor must assure the FAA
that appropriate actions will be taken to maintain compatible land
uses in the airport vicinity.

California State Department of Transportation

The Caltrans Division of Aeronautics has review and, in certain cases,
permitting authority with respect to several types of airport and airport-
related land use actions. These include:

e Airport Permits — Caltrans has authority under the State Aeronautics
Act to issue permits for the approval of airport sites and the opera-
tion of airports (Section 21662). Moreover, other than for a few
limited exceptions, it is unlawful for any political subdivision or any
person to operate an airport unless the airport has a valid state per-
mit (Section 21663). The law spells out the conditions for issuance
or amendment of an airport permit.

¢ Regulation of Obstructions — A state permit is also required for
construction of objects that would affect the navigable airspace.
These objects include:

- Any structure taller than 500 feet above ground level, unless the
height of the structure is required to be approved by the Federal
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The comtents of the Education
Code sections are Iinciuded in
Appendix A,
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Communications Commission or the Federal Aviation Admini-
stration (Section 21656).

- Any structure or object of natural growth which would exceed the
height limits specified in Federal Aviation Regulations Part 77,
Subpart C, unless the FAA has determined that the object’s con-
struction, alteration, or growth would not constitute a hazard to
air navigation or otherwise create conditions unsafe for air navi-
gation (Section 21659).

® School Site Reviews — A section of the California Government Code

(15854.5) and several sections of the Education Code (39005, 39006,
39007, and 81033) require the Division of Aeronautics to investigate
and make recommendations on the acquisition of property for a new
elementary or secondary school or community college site or for an
addition to a present site located within two miles of an airport run-
way or potential runway included in an airport master plan. The
primary factors considered in this review are aircraft accident ex-
posure and aircraft noise. If an ALUC exists and has prepared a
compatibility plan for the airport, the Division will generally seek the
commission’s comments and follow the criteria set in the commis-
sion’s plan.

State Building Site Reviews — A review process similar to that for
school sites is established by a section of the Aeronautics Act (Public
Utilities Code, Section 21655). This section requires that the Division
of Aeronautics be notified of any state agency proposal to acquire a
site for a state building if such site is within two miles of an airport
runway. The Division then investigates the site and reports its recom-
mendations to the agency.

California Environmental Quality Act Reviews — Another avenue
through which the Division of Aeronautics becomes involved in local
projects is through the California Environmental Quality Act (CEQA).
As a responsible agency having permitting authority for airports, the
Division reviews and comments upon environmental impact docu-
ments prepared for airport master plans and airport improvement
projects. The Division also frequently comments upon environmental
documents associated with local general plans, specific plans, and
individual development projects near airports.

Regional Planning Agencies

Most of the single- or multi-county regional planning agencies in the
state have responsibilities for reviewing grant applications and setting
regional priorities for the use of federal and state grant funds. These
agencies also frequently review and comment upon airport master plans
and environmental documents for airport plans and improvements.
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Cooperative review agreemenis
can be an effective alternative
strategy for avoiding future com-
patibility concepts which will ad-
versely affect both the airport and
the surrounding area.
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Airport Proprietors

No state laws require the participation of airport proprietors in the re-
view of proposed land use development in the airport vicinity. These
agencies are nevertheless often the most knowledgeable about the ef-
fects which nearby development would have upon the operation of their
airports. Proponents of major development projects and the local agen-
cies which have land use jurisdiction over airport environs are urged to
seek the input of airport management when preparing community plans
and plans for development.

Reviews in Counties without ALUCs

Several counties in the state do not have ALUCs or at least ones that are
actively involved in reviewing local plans and projects. Furthermore, the
new non-mandatory status of ALUCs means that additional commissions
may become inactive or be formally disbanded. Despite the change in
the law, the fact that the overall ALUC statutes remain in effect strongly
suggests that the legislature continues to recognize the importance of
airport land use planning. The question thus becomes one of how to
best accomplish the purposes of the ALUC statutes in counties where
there is no ALUC.

The current law gives no explicit guidance on this issue. Nevertheless,
the key elements of such a review process can be implied from various
provisions of the statutes.

o Aisport-Explicit Compatibility Plan — In counties where an ALUC
exists, cities and counties must amend their general plans and appli-
cable specific plans to be consistent with the ALUC’s compatibility
plan. Even when there is no ALUC, local agencies should take similar
steps. First, a plan — similar to one an ALUC would prepare —
should be developed which explicitly focuses on airport land use
compatibility issues. It should include a defined airport influence area
and compatibility criteria (for noise, safety, airspace protection, and
overflight concerns) applicable to land use development within that
area. The plan could then be adopted as an element of the general
plan, but, more importantly, it should be used as the basis for amend-
ment of the land use, noise, safety, and any other relevant elements
of the general plan and specific plans.

e Special Review Process — Proposals for major land use development
within the airport influence area should specifically be reviewed for
consistency with the airport land use compatibility criteria. A list of
the types of projects subject to this review should be established.
When action on the proposal involves discretionary approval by the
city or county, specific findings should be made that either (1) the
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Note that a 1992 opinion of the
state Attorney General concluded
that a two-thirds vote of the entire
membership of a city council or
board of supervisors is not neces-
sary for an override; a two-thirds
voie of the members constituting
a quorum is sufficient.
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proposal is consistent with the compatibility criteria or (2) other over-
riding land use factors are of higher priority to the community.

® Inter-Agency Agreements — One of the reasons for ALUCs is to
facilitate coordination of planning between agencies having land use
jurisdiction around airports and agencies which own the airports. In
counties without ALUCs, formal inter-agency agreements should be
established between the affected entities for each airport. These
agreements should refer to the compatibility plan and the project
review process, as well as to any adopted airport plans. Information
on land use development in the vicinity of an airport should be pro-
vided to the agency (or private party) owning the airport for review
and comment. Also, airport operators should inform surrounding
jurisdictions about any proposed changes in airport development or
operation which could affect surrounding land. Any comments re-
ceived should then be treated in the manner otherwise required for
the action involved.

OVERRIDE PROCESS

Various sections of the airport land use commission statutes provide for
local agencies to override ALUC decisions on land use matters and air-
port master plans. The override process involves three mandatory steps:

- The holding of a public hearing (except when a city or county
overrides a commission disapproval of an action prior to adopting
a compatibility plan);

— The making of specific findings that the action proposed is consis-
tent with the purposes of the ALUC statute; and

- Approval of the proposed action by a two-thirds vote of the agen-
cy’s governing body.

Two particular aspects of the override process warrant further examina-
tion. One is the issue of what constitutes valid findings under the pro-
visions of the law. The other involves the subsequent implications of an
override action.

Findings

A requirement for a local agency to make specific findings in conjunc-
tion with a decision to override an airport land use commission action is
included in six separate sections of the ALUC statutes. In each case, the
law provides that the findings must show that the proposed local agency
action “is consistent with the purposes of this article stated in Section
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A document prepared by the
Governor's Office of Planning an
Research (OPR), Bridging the
Gap: Using Findings in Local
Land Use Decisions (last updated
in 1989), examines the subject of
findings at length. The purpose
here is only to highlight key fac-
tors, particularly as they apply to
local agency overrides of ALUC
decisions.

These comments do not constitute
a legal apinion regarding the re-
quirements for use or adequacy of
findings. Local agencies should
consuit with their respective legal
counsels on these matters.
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21670.” A city or county cannot simply override an ALUC decision
without first documenting the basis for the override action and relating
that basis directly to the purposes for which the ALUC statutes were
adopted. The purpose of findings is to assure compliance with state law.

The Concept of Findings

Requirements for a government entity to make findings of fact when
taking certain actions appear in many parts of state law. Also numerous
court cases have dealt with the issues of findings and their adoption.
The most important case regarding the use of findings in local land use
decisions was Topanga Association for a Scenic Community v. County of
Los Angeles ([1974] 11 Cal. 3d 506). In its ruling on this case, the Court
defined findings, explained their purposes, and outlined when findings
are needed in making local land use decisions.

Findings were defined in the decision as legally relevant conclusions that
explain the decision-making agency’s method of analyzing facts, regula-
tions, and policies and the rationale for making the decisions based on
the facts involved. Findings are used to show how local decision-makers
arrived at their decision based on facts and established policies.

The Topanga court also outlined five purposes for making findings. Find-
ings should:

- Provide a framework for making principled decisions, enhancing
the integrity of the administrative process;

- Help make analysis orderly and reduce the likelihood that the
agency will randomly leap from evidence to the conclusions;

- Enable the parties to determine whether and on what basis they
may seek judicial review and remedy;

— Apprise a reviewing court of the basis for the agency’s action; and

- Serve a public relations function by helping to persuade the par-
ties that administrative decision making is careful, reasoned, and
equitable.

In its review of findings requirements, OPR offers several guideiines re-
garding what constitutes sound, legally sufficient findings. Perhaps most
basic among these guidelines is that findings must be substantive, not just
recitations of the law: “Generally, findings are not sufficient if they
merely recite the very language of the local ordinance or state statute
that requires them.” In other words, findings must “bridge the analytical
gap between raw data and ultimate decision.” Findings made by a local
commission composed of laymen can be informal, however. They are
not required to meet the standards of judicial findings of fact.
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The necsssity for adequate find-
ings to accompany a local agen-
cy's overriding of an ALUC was
affirmed in a 1992 court case,
California Aviation Council v. City
of Ceres. |In this case the court
found that the Ceres city council
had merely referred to the ALUC
statutes and then concluded that
the proposed land uses minimized
public exposure to excessive
noise and cafety hazards in the
airport area. The findings did not
document the critical links bet-
ween the proposal, the finding,
and the facts.

See Chapter 1 (page 1-1) or
Appendix A of this Handbook for
the complete texti of Section
21670(a).

December 1993

Findings Accompanying an Override of an ALUC Decision

In general, California law does not clearly distinguish between situations
which require findings and those which do not. However, with respect
to a local agency’s action to override an ALUC decision, the law is quite
specific. Any such override action — whether it involves a general plan,
an individual development proposal, an airport master plan, or other
local project reviewed by the ALUC — must be accompanied by specific
findings of fact supported by substantial evidence.

The essential substance of the findings which accompany a local agency
override of an ALUC decision is indicated in the ALUC statutes. The
findings must demonstrate that the proposed action “is consistent with
the purposes ..” of the statutes as set forth in Section 21670. Examina-
tion of Section 21670(a) indicates that five separate purposes for the
legislation are stated:

- “.. to provide for the orderly development of each public use
airport in this state ...”

- “.. to provide for the orderly development of ... the area surroun-
ding these airports so as to promote the overall goals and objec-
tives of the California airport noise standards ...”

- “... to provide for the orderly development of ... the area surround-
ing these airports so as ... to prevent the creation of new noise
and safety problems.”

— “... to protect the public health, safety, and welfare by ensuring the
orderly expansion of airports ...”

— “... to protect the public health, safety, and welfare by ... the adop-
tion of land use measures that minimize the public’s exposure to
excessive noise and safety hazards within areas around public
airports to the extent that these areas are not already devoted to
incompatible uses.”

Although findings do not need to address each of these purposes point
by point, it is essential that, collectively, all of the purposes be address-
ed. The following paragraphs outline possible approaches to demon-
strating a proposed action would indeed be consistent with these pur-

poses.

e Providing for Orderly Development of the Airport — The findings
should document:

- How the local agency has considered any adopted long-range
development plans that may exist for the airport;

— How the local agency intends to plan for development of the
airport over the next 20 years; and
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— I the master plan identifies a need for additional undeveloped
land for expansion or approach protection, how local land use
planning and zoning actions would foster the airport’s fulfiliment
of that need.

When a master plan has been adopted for an airport, the local agen-
cy’s analysis should focus on the relationship between the proposed
local action and the airport’s plan. In instances where a master plan
for the airport does not exist (or was never adopted), the ALUC is
required to have obtained Caltrans Division of Aeronautics approval
to use an airport layout plan as the basis for preparation of the com-
mission’s compatibility plan. Under those circumstances, the state-
approved plan should be the basis for the local agency’s analysis.

Relationship to California Airport Noise Standards — The state air-
port noise standards are set forth in Title 21 of the California Admini-
strative Code. These standards are “designed to cause the airport
proprietor, aircraft operator, local governments, pilots, and the
[Department of Transportation] to work cooperatively to diminish
noise problems.”

In addressing the question of consistency of the proposed action with
the state noise standards, the local agency should refer specifically to
the content of the noise element of its own general plan. Section
65302(g) of the Government Code requires community general plans
to include a noise element. This element is required to describe the
community noise environment in terms of both near and long-term
noise exposure contours for various noise sources. Airports are
among the noise sources that should be considered in the noise ele-
ment. The findings should:

- Document any inconsistencies between noise element policies
and noise compatibility criteria in the ALUC compatibility plan and
attempt to resolve why the differences exist;

- Show how noise element policies will assure conformance with
the state noise airport standards; and

- Identify any measures to be incorporated into local development
to mitigate existing and foreseeable airport noise problems.

Preventing Creation of New Noise and Safety Problems — The pre-
ceding item covers the topic of noise. With respect to safety, refer-
ence should be made to both the land use and the safety elements of
the general plan. Aircraft accident location data and analyses pres-
ented in Chapters 8 and 9 of this Handbook also can provide factual
support for the findings. The findings should:

- Document any inconsistencies between the proposed land use
action and safety compatibility criteria in the ALUC compatibility
plan;

December 1993



Responsibilities of Local Agencies [ Chapter 5

~ Describe the measures taken to assure that risks — both to people
and property on the ground and to the occupants of aircraft —
associated with the land use proposal are held to a minimum; and

~ Indicate that the proposed land use action falls within a level of
acceptable risk considered to be a community norm.

e Protecting Public Health, Safety, and Welfare by Ensuring Orderly
Expansion of the Airport — This purpose is essentially the same as
the first one listed above.

® Minimizing the Public’s Exposure to Excessive Noise and Safety
Hazards — Key words in this component of the law’s purpose are
minimize and excessive. The phrase “to the extent such areas are not
already devoted to incompatible uses” is significant as well.

The language used in the statute implies a quantitative assessment of
noise exposure and safety hazards that should be conducted by the
airport land use commission and local city or county. The purpose of
the statute is not merely to reduce the public’s exposure to noise and
safety hazards, but to minimize exposure in areas with excessive noise
or safety concerns. To adopt a finding demonstrating consistency
with this purpose, the local agency first must determine whether the
existing noise exposure or safety hazards are excessive.

~ If existing noise and safety hazards are not excessive, then the
actions taken by the local agency must “prevent the creation of
new noise and safety problems” to be consistent with the pur-
poses of the statute (see the third bullet above).

- If the existing exposure is excessive, the local agency would have
to show how its action in overriding an ALUC determination of
inconsistency nonetheless minimizes additional exposure to those
noise and safety concerns that have been identified.

- Finally, the local agency needs to show the extent to which land
uses in the area in question are already incompatible with airport
operations, and how an action to override would not create a
new incompatible use, or would not expose additional persons or
property to noise and safety hazards associated with existing com-
patible uses.

Implications of Local Agency Override

The state law indicates several implications of a local agency’s decision
to override an ALUC determination:

e Action Approved — The most obvious outcome of a local agency’s
override is that the proposed action — approval of a plan, ordinance,
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it is perhaps of significance to
note that the immunity provision of
the state law has not been tested
in court. Its validity is held by
some to be doubiful.

5-18

project, or whatever — takes effect just as if the ALUC had approved
it or found it consistent with the compatibility plan.

o Subsequent Reviews — ALUC review of individual development proj-
ects — except those requiring a general plan, specific plan, or zoning
ordinance amendment — becomes voluntary after a local agency
adopts a general plan or specific plan for the airport area whether by
making it consistent with the compatibility plan or through an over-
ride action (Section 21676.5(b)).

e Airport Proprietor’s Immunity — Two sections of the law establish
that, if a city or county overrides an airport land use commission with
respect to a publicly owned airport not operated by that city or
county, the agency operating the airport “shall be immune from liabil-
ity for damages to property or personal injury caused by or resulting
directly or indirectly from the public agency’s decision to override the
commission’s action or recommendation” (Sections 21678 and, with
slightly different wording, 21675.1(f)). The law does not indicate who
will become liable under these circumstances.

e Lack of Notification to ALUC — Another common result of an over-
ride decision is the lack of notification to the ALUC. From the pers-
pective of ALUCs and airport managers, one of the significant short-
comings of the state law is that it does not require a local agency to
notify the commission of a pending override action. Frequently, the
ALUC and its staff do not become aware that an override has occur-
red until after the fact, if at all. Giving the commission an opportun-
ity to state its case at a public hearing and challenge unsupported
findings would potentially avoid some of the resulting incompatibili-
ties and would further the objectives of the statutes.

ROLE OF AIRPORT PROPRIETORS

Apart from their obligation to submit airport master plans, construction
plans of new airports, and plans for airport expansion (when an amend-
ed airport permit is required) for airport land use commission review,
airport proprietors also have a more basic role in airport land use com-
patibility matters. There are three facets to this role. One arises be-
cause of the relationship between the airport proprietor’s actions and
the substance of the ALUC compatibility plan for the airport. A second
is the airport proprietor’s direct responsibility for fostering compatibility
between the airport and its environs. Lastly, airport proprietors have a
community relations role which can have implications on land use com-
patibility issues.
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Influence on ALUC Compatibility Plan

By law, an airport land use commission cannot establish policies govern-
ing the operation of any airport. Nevertheless, because an ALUC’s com-
patibility plan for an airport must be based upon the long-range plans
for that airport, the manner in which the airport is or will be constructed
and operated clearly has a major bearing on the compatibility plan. The
airport’s ability to affect the location and magnitude of airport impacts
can make development compatible in places where it would otherwise
not be acceptable.

Some examples of this relationship are obvious. The configuration of the
existing and proposed airport runways is a major determinant of noise
and safety compatibility zone locations. Other influences on the com-
patibility plan are usually more subtle and may or may not be taken into
account in the ALUC’s formulation of the compatibility plan. As men-
tioned in Chapter 3, one airport operational procedure which can have
an important influence on a compatibility plan is the location of traffic
patterns. If a traffic pattern exists only on one side of a runway, whether
for compatibility purposes or other reasons, fewer restrictions on land
uses may be necessary on the non-traffic-pattern side.

Actions to Enhance Land Use Compatibility

Most airport proprietors understand that they too have a responsibility
for promoting airport land use compatibility. They cannot rely solely
upon actions taken by the airport land use commission or the agency
having jurisdiction over local land uses.

Land use compatibility actions available to airport proprietors fall into
two basic categories:

~ Measures to limit the airport’s impacts; and

~ Actions to protect against incompatible land uses.

Limiting the Airport’s Impacts

One of the functions of an airport master plan is to identify measures
which the airport proprietor can take to limit the noise and safety im-
pacts generated by airport activity. Identified measures must then be
assessed to determine whether the benefits to be gained by the com-
munity would outweigh the costs that would be incurred either by the
airport itself or by aircraft operators. At busy airports where these issues
are particularly complex, FAA-funded studies under Part 150 of the
Federal Aviation Regulations, Airport Noise Compatibility Planning, are
sometimes conducted.
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he-spedific adtiorie: lled hefk Actions directly available to airport proprietors can be divided into three

are intended only as examples general groupings as noted below.
and are in no way meant to sug-
gest that they should be imple- e Modification of Airport Facilities — Physical modification of airport

bl o s it i facilities can sometimes move airport impacts away from the most
of these measures may be neces-

sary at sirports with few compati- Populated or noise-sevsiﬁve areas or el:se bl'Jffer thqse areas fr.om the
bility problems. Even at airports impacts. Implementation of these modifications typically requires
with extensive noise and/or safety Federal Aviation Administration review, approval, and funding.

MTRIRELS; (F10h]y (o WU IR1WC TN Among the specific examples are:
sures may not be appropriate.

- Displace the location of a runway landing threshold.

- Increase the approach slope angle for instrument or visual ap-
proaches.

- Construct a secondary runway to separate small, slow airplanes
from private or commercial jets.

- Move the location of the pre-flight run-up area away from the end
of the runway or construct a noise barrier around it.

- Establish an engine testing and maintenance site away from noise-
sensitive areas and enclosed by a noise barrier.

- Construct a helicopter training helipad either in a remote corner of
the airport or at a separate site in an unpopulated location away
from the airport.

¢ Controls on Airport Capacity — Airport capacity controls are usually
set by policies of the local agency which owns the airport. These
controls can take several forms:

— Limit (by removing or not constructing) the number of spaces
available for parking aircraft.

- Avoid improvements which would increase runway capacity.

— Establish an airport access plan limiting the volume of aidine air-
craft operations.

- Establish a maximum cumulative noise level which, when reached,
would trigger aircraft operational restrictions.

e Restrictions on Individual Aircraft Operations — The most wide-
ranging set of impact-limiting measures are ones which restrict the
types of aircraft operations or dictate where or when they occur. The
cooperation of pilots is essential to the success of these measures.
Also, the majority require Federal Aviation Administration approval
and cooperation for implementation, especially at a tower-controlled
airport. Depending upon the circumstances, some of measures listed
might even be opposed by the FAA.

~ Designate a preferential noise-abatement runway or runways,
particularly for departures.
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Among the assurances that an
airport proprietor must give to the
FAA before recsiving a project
grant is to take appropriate action
“to restrict the use of land ad-
jacent to or in the immediate
vicinity of the airport to activities
and purposes compatible with
normal airport operations.” When
the agency owning the airport also
has jurisdiction over surrounding
land uses, zoning may suffice,
especially for lands outside the
runway protection zones. How-
ever, when the jurisdictions are
different or where unprotected
land is within a runway protection
zone, direct acguisition may be
the only effective means of car-
rying out the grant assurances.
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Designate a preferred touch-and-go training runway.

Limit the traffic pattern location to a single side of the runway.
- Increase the traffic pattern altitude.

- Restrict departure turns until aircraft have passed a specified point
or reached a certain altitude.

- Modify instrument approach or departure procedures.
~ Establish helicopter approach and departure routes.

- Limit or prohibit touch-and-go operations.

- Prohibit intersection departures.

- Restrict or prohibit nighttime aircraft operations.

- Restrict or prohibit the operation of noisy aircraft based upon their
certified (FAR Part 36) or actual monitored noise levels.

~ Establish landing fees for aircraft based upon the amount of noise
they create.

— Establish limits on the weight of aircraft permitted to use the air-
port.

- Recommend and encourage pilot use of aircraft operational tech-
niques which minimize noise levels.

- Restrict where or when engine run-ups for maintenance and test-
ing purposes can be conducted.

Protecting Against Incompatible Land Uses

The other category of airport land use compatibility actions which an
airport proprietor can and, whenever practical, should undertake is to
directly control the property most critical to compatibility. In most
instances, this means acquiring the property. The acquisition can be
outright, fee simple title acquisition or the acquisition of an easement
granting specified rights to the airport.

From the airport’s perspective, the chief advantage of property acquisi-
tion is to provide long-term assurance of land use compatibility. If the
airport owns the property or an easement, maintenance of compatibility
is not dependent upon the success of ALUC actions or the understand-
ing and cooperation of the local jurisdiction having land use powers.
There are also disadvantages, however; cost being the major one.

Airport property ownership is most critical for the runway protection
zones. ldeally, these areas immediately beyond the runway ends should
be clear of structures and be used only for agricultural or other low-in-
tensity use. As discussed in Chapter 3, airport land use commissions are
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patible land uses. New residential development would be exclud-
ed.

Because the rights to ownership and limited use of the property
remain with the landowner, the cost of acquiring approach protec-
tion easements is usually less than that of fee title. Airports can
obtain approach protection easements either through direct ac-
quisition or, when necessary, by acquiring fee title then reselling
the property while retaining the easement.

Community Relations

Among the most effective means airports have available with which to
minimize airport/community conflicts is to reach out to local residents
by means of a community communication program. Generally, the
more informed that people are about an airport and its activities, the less
likely they are to complain about it. Possible elements of a communica-
tion program might include:

~ Creation of a telephone hot line.

— Periodic publication of a newsletter about the airport.

- Talks to local civic groups.

- Offering tours of the airport.

— Establishment of an airport/community advisory committee.
Additionally, a real estate disclosure program could be implemented, at
least in an informal manner, by the airport proprietor. An airport cannot,
on its own, include such a program as part of an overlay zoning ordi-
nance affecting surrounding land use jurisdictions. Nevertheless, airport
proprietors can assemble information about the airport, its activity levels
and traffic patterns, and any other factors which may influence land use

compatibility. This information could then be distributed to local real
estate agents and be made available to airport area residents.
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This chapter examines the basic
characteristics of noise as it
relates to airports. The discussion
covers:

e The physical properties of
sound;

¢ The measurement of environ-
mental noise;

e The nature of airport noise;
and

¢ The sffects of noise on people.

The chapter which follows addres-
ses the land use compatibility
planning implications created by
airport noise.
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Characteristics of Noise

OVERVIEW

By one common definition, noise is simply unwanted sound. Sound is
something which can be precisely defined and physically measured.
Noise, on the other hand, is highly subjective. Sounds which may be
pleasant and desirable to one person may be noise to someone else.
Moreover, even when people agree that a sound constitutes noise, their
reactions to that noise may vary substantially.

It is this variability which makes the study of noise so complex. Over
the last three or four decades, a substantial amount of research has been
done, particularly in the United States and Europe, assessing how people
react to noise. Much of this research has been specifically concerned
with aircraft noise exposure. Within the last decade, considerable
debate has arisen over both how best to measure this noise and how to
assess the significance of the measurements,

A federal government report, completed in 1992, has been at the center
of much of the recent debate. The express purpose of that report —
prepared by the Federal Interagency Committee on Noise (FICON) —
was to review federal policies that govern the assessment of airport
noise impacts. The FICON proposed certain changes to established
noise assessment practices, but, for the most part, supported methodolo-
gies which have been in use for some time. Regardless of whether one
fully supports the FICON's conclusions and recommendations, the
report’s technical section is valuable for its comprehensive summary of
the issues involved in measuring noise and assessing its effects on
people.

The present Airport Land Use Planning Handbook does not contain any
new, original research on the subject of noise. Rather, its intent is to
summarize current information on the topic, particularly as it pertains to
airport land use compatibility planning. The material presented here
relies heavily upon the FICON report and other recent literature on air-
port noise issues.
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A tabulation of approximate deci-
bel levels generated by common
indoor and outdoor sound sources
is presented in Table 6A.
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PHYSICAL PROPERTIES OF SOUND

Sound is transmitted in the form of pressure waves. These waves are
created by oscillation of particles of air — that is, air particles being dis-
placed from and retuming to an equilibrium position. As the particles
are displaced, they bump into surrounding particles which bump into
others and so on. In this manner, sound is transmitted through the at-
mosphere. Sounds are heard when the pressure waves of displaced air
particles strike the eardrum, causing it to vibrate.

Measurement of Sound

The physical properties of a sound can be measured in terms of three
basic components: magnitude, frequency, and duration. Although these
components can be directly measured, useful measures of sound are
complicated both by environmental variables and the way in which
people hear sound.

Magnitude

The magnitude or strength of a sound is determined by how much the
air particles are displaced from equilibrium by the sound pressure waves.
The greater the amplitude of the pressure fluctuation, the more acoustic
energy the sound wave carries. Simply measuring the magnitude of
sound on a linear scale is not practical, however, because the range of
sound pressures which the human ear can detect is enormous — a ratio
of 1 to approximately 10" (1 followed by 14 zeros). By converting this
ratio to a logarithmic scale, the range can be reduced to 14 units. The
unit of sound level measurement on this scale is the bel (in honor of
Alexander Graham Bell). Normally, though, these units are divided into
tenths — that is, decibels. The range of human hearing thus extends
from 0 decibels, corresponding to the faintest sound level that the
healthy, unimpaired human ear can detect, to more than 140 decibels.
(Sound levels of nearly 200 decibels are possible — such as inside a
rocket engine — but are greater than the unprotected human ear can
withstand.)

The use of a logarithmic scale for measurement of the magnitude of
sound is often the cause for confusion because it does not directly cor-
respond to the way in which people perceive the relative loudness of
different sound levels. People tend to think that, if two equal sounds are
combined, the result will seem twice as loud. In reality, however, com-
bining two equal sounds — although it doubles the sound energy —
produces only a 3 dB increase in magnitude. For one sound to be judg-
ed twice as loud as another, it actually must be 10 dB higher (meaning
that the acoustic energy must increase 10-fold). Also confusing is that
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E— mee—— B0 - Motorcycle at 50 feet
Food Blender at 3 feet © e ©
= Diesel Truck at 50 feet
___Garbage Disposalat3feet . gy >
; isy Urban Daytime
Shouting at 3 feet Auto 65 mph at 50 feet
Light Airplane at 1,000 feet
- Vacuum Cleaner at 10 feet - 70 Power Mower at 100 feet °
Normal Speech at 3 feet 1 Commercial Area
Electric Typewriter at 10 feet Auto 30 mph at 50 feet
. GConversation _ S Y -
Bach nd Music 60 Air Conditioner at 50 feet
Large Business Office i
Light Traffic at 100 feet
Dishwasher, Next Room -- — Quiet Urban Daytime - ————
Very Quiet Radio al Home 40 L _ QuietUrban Nighttime
Library -+ Quiet Suburban Nighttime

Source: Compiled by Hodges & Shutt from various sources (December 1993)

Quiet Rural Nighttime

- LeavesRustling - - -

Table 6A

Approximate Sound Level of Common Sound Sources

December 1993
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this relationship of 10 dB per doubling of loudness applies to any 10 dB
increase — sound level increases from 40 dB to 50 dB or from 80 dB to
90 dB are both perceived as representing a doubling of loudness.

Frequency

The frequency of a sound — its tonal quality — depends upon the rela-
tive rapidity of the air pressure oscillation. In a low-pitched tone, the
sound waves are relatively far apart (that is, the wavelength is relatively
long), while in a high-pitched tone they are squeezed much closer
together. Frequency is measured in cycles per second (also called hertz
or Hz). Although some pure tone sounds contain only one frequency,
more often sound is a mixture of different frequencies.

The response of the human ear to different sounds is significantly affect-
ed by the frequency of those sounds. Although people can hear sound
frequencies as low as 20 hz and as high as 20,000 hz, they do not hear
all frequencies in this range equally well. Very low and very high fre-
quency sounds are perceived to be less loud than mid-range sounds.
Most environmental sound measurements consequently are weighted to
simulate the varying frequency sensitivity of the human ear. A widely
used weighting for general environmental sounds (as opposed to large-
amplitude impulse sounds such as sonic booms) is the A-weighted
sound level expressed in decibels (sometimes abbreviated dBA).

Duration

The third component of sound is the length of time over which it occurs.
Many sounds have a distinct beginning and ending; others, such as from
aircraft overflights, gradually increase and decrease without a sharp defi-
nition of when they start or stop. In the latter case, the duration of the
sound is usually measured in terms of the time period over which the
sound level exceeds a specified threshold.

Because sound levels vary from one moment to the next, it is not possi-
ble to say that a given noise was “so many decibels” except when re-
ferring to an instantaneous measurement or by averaging the sound level
over time. As discussed below under the heading of Measuring Environ-
mental Noise, numerous methods have been developed which seek to
measure the overall exposure produced by a noise event or events with-
in a defined period of time.
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Sound Attenuation

Sound Attenuation in the Outdoor Environment

Among the basic characteristics of sound which are of particular interest
in the discussion of aircraft-generated noise are sound attenuation or
reduction over distance. Part of the reduction occurs because sound
energy is spread over a three-dimensional, geometrically increasing area
as the distance from the source increases. At sufficient distances from
the source, geometric spreading alone results in a 6 dB loss per doubling
of distance. Actual attenuation of sound is greater than this as a result
of factors such as absorption by the atmosphere. Also, atmospheric
attenuation is greater for high-frequency sound than for sound with a
low frequency.

Other factors also influence the extent to which sound is attenuated in
the environment. Sound propagation through the air is affected by
meteorological conditions including air temperature, temperature inver-
sions, humidity, wind speed, and air turbulence. Sound travelling along
a hard ground surface is attenuated by approximately an additional 2.5
dB in 1,000 feet (compared to the attenuation in air alone) and tall gras-
ses or shrubs can double this figure. Structures, terrain, or other barriers
can provide significant attenuation for ground-to-ground sound as well.
Ground cover and objects on the ground, however, have little effect on
reducing air-to-ground sound such as that from aircraft. Moreover,
buildings and other such objects can cause reflections which may even
increase the localized sound level.

Sound Attenuation Provided by Buildings

For indoor activities, another significant factor affecting the level of air-
craft-generated noise to which people are exposed is the amount of
sound attenuation provided by the building. Several different metrics
have been developed for use in measuring the sound insulation capabil-
ities of buildings.

One metric commonly associated with the individual structural com-
ponents of a building is the Sound Transmission Class (STC). The STC
rating of a component is expressed as a single number, in decibels, and
is calculated in laboratory testing of the component. STC ratings are
often used in construction specifications to indicate a required sound
insulation capability. The original application of STC ratings was with
regard to interior partitions, but it can also give some indication of the
sound attenuation provided by exterior walls, windows, and doors.

Caution must be used, however, when attempting to evaluate the ex-

terior-to-interior sound level attenuation of a building by means of STC
ratings. First, as a single number, the STC of a structural component
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Table 6B Is offered here as a very
general guide to the overall Noise
Level Reduction afforded by aver-
age types of building construction.

6-6

may not adequately reflect differences in the component’s relative abili-
ties to block sounds of different frequencies. Secondly, the overall
sound attenuation provided by most buildings cannot be calculated from
STC ratings. The various components of a building each have different
noise insulation qualities. Moreover, sound tends to enter an interior
space not so much through individual components but by way of open-
ings and gaps such as vents, door jambs, and so forth. Interior noise
levels from exterior sources thus are substantially determined by the
weak link in the overall construction.

A more general measure of a building’s sound attenuation attributes is
its Noise Level Reduction (NLR). Like STC, NLR is a single-number value
measured in decibels and as such may disguise a building’s varying res-
ponse to different sound frequencies. Unlike STC, though, NLR is mea-
sured in field testing of actual structures. It thus takes into account the
fact that buildings are made up of numerous components.

State airport land use commission statutes (Public Utilities Code, Section
21675(a)) specifically note that ALUCs may “determine building stan-
dards, including soundproofing” when developing airport land use com-
patibility plans. ALUCs have mostly steered clear of setting detailed
building standards, however. Those that deal with the question of ac-
ceptable indoor noise levels typically use one of two approaches. One
method is to indicate the noise level standards for various indoor build-
ing uses and require project proponents to show how those standards
will be met. Another common approach is for the ALUC to establish
criteria specifying the amount of Noise Level Reduction a building in a
particular noise environment must provide. Again, the details of how the
criterion is met are left to the proponent.

MEASURING ENVIRONMENTAL NOISE

Measurement of sound is a relatively straight-forward and objective pro-
cess. Environmental noise, however, is comprised of a multitude of vary-
ing sounds having different magnitudes, frequencies, and durations, and
stemming from different sources. Moreover, to be useful, measures of
environmental noise must take into account the ways in which noise
affects people.

The latter topic is discussed in the final section of this chapter. The sub-
ject here is the variety of metrics employed in the measurement of
noise. Noise metrics can be grouped according to whether they mea-
sure the sound level of a single event or are cumulative measures of
many events. Each of these metrics has notable advantages and disad-
vantages which vary depending upon the purpose of the noise measure-
ment.
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Nolse Level
Construction Typical Reduction (NLR) In
Type Occupancy General Description dB
1 Residential, Wood framing. 15-20
Commercial, Schools Exterior stucco or wood
sheathing.
imterior drywall or plaster.
Sliding glass windows.
Windows partially open.
2 Same as 1 above Same as 1 above, but windows 25-30
closed.
3 Commercial, Schools Same as 1 above, but windows 30-35
are fixed 1/4-inch plate glass.
4 Commercial Steel or concrete framing. 30-40
Curtain-wall or masonry exterior
wall.
Fixed 1/4-inch plate glass
windows,

Notes: e Construction methods assume no special control provisions.

e The NLR range depends upon the openness of the windows, the degree of seal, and the
window area involved.

e Buildings constructed to meet 1990s standards for energy efficiency may slightly increase
the NLR values indicated above.

Source: Paul S. Veneklasen & Associates (1973)
Supplemental notes, Hodges & Shutt (December 1983)

Table 6B

Noise Reduction Afforded by Common Building Construction
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Single-Event Metrics

As noted earlier, the sound level associated with an individual aircraft
flying nearby can be characterized as:

— Beginning at some point when the sound can be distinguished
above the background sound level;

- Reaching a maximum level; then

— Diminishing until it is no longer distinct.

Instantaneous Sound Levels

Sound levels can be measured on a continuous basis for each instant
during this cycle. The most significant point, though, is the maximum
level attained (L,,,). The measurement scale is in decibels.

Single Event Energy

The limitation of an instantaneous sound level measurement is that it
provides no information regarding the duration of the sound. Two dif-
ferent aircraft overflights thus can produce vastly different total amounts
of sound energy depending upon how quickly the aircraft pass by. To
compare the total sound produced by individual aircraft flyovers, a refer-
ence time of one second is used. In other words, this measurement
method indicates the level of a continuous one-second sound which
contains the same amount of energy as the complete noise event. The
resulting noise metric is called the Sound Exposure Level (SEL) or Single
Event Noise Exposure Level (SENEL). (The latter term is used in Califor-
nia, the former is adopted by the U.S. Environmental Protection Agency
and the Federal Aviation Administration. SEL and SENEL values are vir-
tually identical.) :

Figure 6A illustrates the relationship between L, and SEL or SENEL for
a typical aircraft noise event. Because aircraft noise events last more
than one second, SEL/SENEL values are higher than the L, recorded
for any individual event. The relationship between SEL/SENEL and L,
is not constant, however. For most aircraft noise events, SEL/SENEL is
about 5 to 10 dB higher than L_,,; the shorter the noise event is, the
closer the two numbers will be.

Cumulative Noise Metrics
In order to provide a single measure of continuous or multiple noise

events over an extended period of time, a variety of cumulative or
average noise level metrics or descriptors have been devised.

December 1983



Characteristics of Noise | Chapter 6

Sound Level (dB)

Seurce: Hodges & Shuit (December 1893)

Time (Seconds)

Figure 6A

December 1993

Typical Aircraft Noise Event
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Because the DNL and CNEL
scales are logarithmic, a 10 dB
penalty on a single event is ac-
tually calculated as if the event
occurs 10 times. In CNEL cal-
culations, evening events are
each courted 3 times, which
means that the precise penalty is
4.77 dB.

CNEL Noise Contour
Calculation Inputs

e The number of operations by
aircraft type or group.
e The distribution of operations

by time of day for each type of
aircraft.

e The average takeoff profile
and standard approach slope
used by each aircraft type.

e Runway system configuration
and runway lengths.

e Runway utilization distribution
by aircraft type and time of
day.

e The geometry of common air-
craft flight tracks.

e The distribution of operations
for each flight track.

6-10

Equivalent Sound Level

A standard measure of sound level averaged over a specified period of
time is the Equivalent Sound Level (abbreviated L_.). This metric indi-
cates the constant sound level in decibels which would produce the
same amount of sound energy as a series of events having fluctuating
sound levels. The more closely spaced the noise events over the entire
measurement period, the closer Ly, will come to L. This is the case
for noise from a busy highway, for example. For infrequent noise
events, such as at a low-activity general aviation airport, L., may not be
much higher than the ambient noise level.

Time-Weighted Cumulative Noise Metrics

These types of metrics include the Community Noise Equivalent Level
(CNEL) used in California and the Day-Night Average Sound Level
(abbreviated DNL or L,,) adopted by the Environmental Protection
Agency and the Federal Aviation Administration and used elsewhere in
the United States. Both are similar to the Equivalent Sound Level (L.g)
except that they compensate for the widely assumed increase in
people’s sensitivity to noise during nighttime hours. Each adds a 10 dB
penalty to events which occur between 10:00 p.m. and 7:00 a.m. CNEL
also includes an approximately 5 dB weighting for evening (7:00 to
10:00 p.m.) noise events.

These figures correspond to the drop in background noise level which
studies have found takes place from daytime to evening and nighttime in
a typical community. The evening and nighttime decrease in ambient
sound levels — from both outdoor and indoor sources — is commonly
considered to be the principal explanation for people’s heightened sensi-
tivity to noises during these periods.

DNL and CNEL values are normally depicted by a series of contours
representing points of equal noise exposure in 5 dB increments (see
examples in Appendix C). Mostly, the contour calculations are done by
a Federal Aviation Administration computer program — the Integrated
Noise Model (INM). The standard user inputs to the contour calcula-
tions include the factors listed to the left. In addition, built into the mod-
el’s database are:

— Standardized data regarding performance characteristics of some
100 different types of airplanes (INM database 10);

— The power settings used by each aircraft type at various stages of
landing or takeoff; and

- The amount of noise measured at various distances for each
power setting.
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Note: A new update of the INM
computer program (version 4.11)
has recently become available.
This upgrade includes several
enhancements to the model's core
equations. Additicnally, a major
revision (version 5.0) to the INM
program is expected to be releas-
ed by the FAA late in 1994, It is
anticipated that thie new version
will significantly simplify the pro-
cess of calculating noise contours.

An update of HNM scheduled for
release early in 1994 may remedy
some of these shortcomings.
Also, an alternative method of
modeling helicopter noise levels is
to use the U.S. Air Force
NOISEMAP model. This model
was specifically developed for
military aircraft, but includes heli-
copters similar to civilian models.

Figure 6B depicts the relation-
ships between the number of
noise events, their loudness (in
SEL), and the resulting DNL.

Greater accuracy can be obtained
at airports where a permanent
noise monitoring system is in-
stalled.

December 1893

The database reflects average operating conditions for each aircraft type.
In most cases this data is used directly when calculating noise contours.
However, the model also has the capability of accepting user input data
to better fit known variations for a particular aircraft or airport.

For calculation of noise contours at heliports, the FAA has developed a
separate program — the Helicopter Noise Model (HNM). This model
includes data for 16 types of helicopters. However, its lack of static
mode flight data for most of the helicopters in the database limits
HNM's usefulness in modeling hover noise levels which are critical to
evaluation of noise exposures close to heliports and helipads. Also,
HNM does not allow user modifications to the database.

Several other factors affecting the computation and use of cumulative

noise exposure metrics are important to note:

¢ Effect of Occasional Loud Events — A relatively few operations by
aircraft which generate noise levels well above the average for the
airport can greatly influence the size of the noise contours. This is
particularly true if these operations occur at night or at airports with
low volumes of activity.

o Effect of Frequency of Operations — If the distribution of operations
by aircraft type, time of day, and so on is held constant, a doubling
of the number of operations will increase the DNL/CNEL values by 3
dB. The small size of this change is a result of the logarithmic scale
upon which the decibel unit is measured.

o Seasonal Variations — DNL and CNEL values are usually calculated
in terms of an average day of the year. Occasionally, shorter time
periods are evaluated. Shorter time frames are primarily assessed for
airports which have substantial variations in operating characteristics
— total volume of operations, type of aircraft, or patterns of runway
use — from one season to another. Seasonal variations in noise ex-
posure can be particularly significant at airports where the highest
activity levels occur in the summer when outdoor residential living
and open windows in dwellings are most common.

* Flight Track Locations — General aviation flight track locations vary
widely and determining the location of the predominant tracks is
difficult. Also, the Integrated Noise Model computer program is limit-
ed in the number of tracks that can reasonably be modeled. By con-
trast, at airline airports, instrument approach and departure
procedures limit the variety of flight track locations and locational
data is often available from computerized flight control records.

e Precision — Because of the many variables and assumptions associ-

ated with their computation, cumulative noise contours are usually
considered to have an accuracy of approximately +3 dB. The accur-
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The Time Above metric is also
sometimes used as a single-event
metric to calculate the number of
seconds during which the noise
level of the event exceeds a
specified threshold.

6-12

acy is greatest close to the runway and decreases beyond where
flight tracks diverge. Noise contour locations are often inappropri-
ately used to precisely determine the acceptability or unacceptability
of a particular land use at a specific site without appreciation of the
imprecision of the noise contour locations.

Other Cumulative Noise Metrics

Two other types of cumulative noise metrics are sometimes used to
measure environmental noise.

e Level Exceeded — This metric evaluates the amount of time over
which each noise level occurs, then indicates the level exceeded a
given percentage of time. For example, L, and L are the noise
levels exceeded 10% and 50% of the time, respectively. Typically,
Level Exceeded measures are calculated for short time periods — 24
hours or less. The Level Exceeded metric is one of the primary noise
metrics employed in analysis of relatively continuous noise, such as
from a highway. It is seldom used for airport-related noise.

o Time Above — Unlike all of the preceding noise metrics which pro-
vide a noise level measurement in decibels for a specified time dura-
tion, the Time Above metric measures the amount of time a given
noise level is exceeded. Typically, the measurements are stated as a
number of minutes relative to an average day and are depicted for a
grid of points within an airport vicinity. Separate calculations are
required for each noise level evaluated.

NATURE OF AIRPORT NOISE

Noise is often perceived to be the most significant of the adverse im-
pacts associated with airport activity. To better understand airport noise
impacts, it is important to recognize the variables involved with regard
to different types of aircraft, aircraft flight routes, and other factors such
as pilot techniques.

Types of Aircraft

The noise emitted by different types of aircraft has distinctly different
properties. Although there are also differences among specific makes
and models of aircraft within each broad group, these distinctions are
generally less pronounced.
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Source: Brown-Buntin Associates (1992)

Flgure 6B

Relationship Between DNL and Sound Exposure Level
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Jet Airplanes

Both the character and the sound level (magnitude) of jet airplane noise
has changed over time as new engine technologies have been develop-
ed and introduced into the airline and business jet aircraft fleets. The
old, pure-jet engines produce noise that is both very loud and at the
high end of the frequency spectrum. Newer generation, fan-jet engines
— in which a substantial volume of the air entering the engine bypasses
the combustion chamber — create noise that is comparatively lower
both in magnitude and frequency. Even among fan-jet engines, noise
levels have been considerably reduced with the most recent models
compared to the earliest types.

The extent to which future technology can continue to reduce jet-engine
noise is uncertain. Most of the overall noise level improvements which
have been experienced in recent years at airports having jet activity has
resulted from retirement of the older, louder jet aircraft. By the year
2000, the so-called Stage Il, older-model fan-jet aircraft are to be phased
out of the nation’s airline fleet in accordance with federal law. If the
noise level of individual aircraft remains about the same in subsequent
years, the potential thus exists for the overall noise level at airports to
increase along with growth in the number of aircraft operations.

Propeller Airplanes

The dominant noise from most propeller airplanes, whether they be driv-
en by piston or turbine engines, is from the propeller itself. Propeller
airplane noise varies depending upon the number of engines, the rota-
tional speed of the propellers, the number of blades on each propeller,
and the pitch of the blades, as well as, to some extent, the type of en-
gine.

Compared to jets, the majority of propeller airplanes emit significantly
less noise when measured at equal distances from the aircraft. The size
of the aircraft is a major factor in this distinction, however — most pro-
peller airplanes flying today are substantially smaller and lighter than jets
airplanes are. For aircraft of similar weight, the noise levels of aircraft
that are propeller driven and those that have new-technology, fan-jet en-
gines are not greatly different. Another factor affecting the relative noise
levels generated by the two aircraft types is the takeoff climb profile.
Because jets climb much more rapidly than typical propeller airplanes,
the noise levels measured on the ground diminish rapidly with increased
distance from the runway. Consequently, at points sufficiently far from
the runway end, the higher altitude attained by jets may make them
effectively quieter than propeller airplanes.
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Helicopters

Figwe 6C depicts the ' Helicopter noise has a character all its own. Although a portion of the

sound level range of helicopter noise emanates from the engines themselves, the uniqueness of helicop-
operations, measured at a dis- ter noise is mostly due to the modulation of sound created by the rela-
tance of 250 feet. tively slow-turning main rotor. This sound modulation is referred to as

blade slap. Blade slap is most pronounced during low-speed descents
and high-speed cruise. To a listener on the ground, it is most audible as
the aircraft approaches. Helicopters are also notable for creating vibra-
tion or rattle in structures.

Aircraft Flight Routes

In general, the most significant noise impacts created by aircraft are
concentrated near the ends of airport runways. The locations of aircraft
flight routes to, from, and around an airport, however, are also a major
determinant of where noise impacts occur on the ground below.

Several factors define where the flight routes at a particular airport are
flown. The most fundamental factor is the distinction between visual
and instrument procedures. Also, different types of aircraft typically fly
different flight patterns. Lastly, flight route locations are often affected
by the peculiarities of an airport’s layout, airspace configuration, and sur-
rounding terrain and land uses.

Types of Flight Rules

Aircraft fly to and from airports under two different sets of operating
procedures defined by Federal Aviation Regulations:

® Visual Flight Rules (VFR) — VFR operating procedures apply at air-
ports when weather conditions (i.e., the horizontal visibility and the
cloud ceiling height) permit pilots sufficient time to see a runway for
landing as well as to see and avoid other aircraft in flight and obsta-
cles on the ground. These minimums are set by Federal Aviation
Regulations Part 91. Within controlled airspace around airports the
minimum visibility requirement for VFR flight is 3 statute miles.

® Instrument Flight Rules (IFR) — IFR procedures are required when
the weather conditions are below the minimums for VFR operations.
Under IFR procedures, pilots must rely on the aircraft’s cockpit instru-
mentation, ground-based navigational aids, and (where available) air
traffic control services.

A mixture of VFR and IFR procedures are frequently used for aircraft

operations at airports. IFR procedures can be followed during VFR con-
ditions. This is the standard practice for airline aircraft and also occurs
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Figure 6C

Helicopter Noise Levels
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Figure 6E depicts the actual flight
tracks at an airport having both
airline and general aviation opera-
tions, recorded from FAA radar
over two six-hour periods. Al-
though certain primary traffic
corridors can be seen, the sig-
nificant diversity in flight track
locations is also apparent. Ad-
ditionally, even for aircraft follow-
ing nearly identical tracks, vari-
ations will occur in the altitude of
the aircraft at any given point
along a track.

Decamber 1993

during instrument flight training. Additionally, VFR procedures are often
used at the termination of an IFR flight once the pilot has the airport in
sight.

Airplane Traffic Patterns

Federal Aviation Administration guidelines establish the standard traffic
pattern flown by airplanes approaching and departing airports under VFR
conditions. Airplane traffic patterns are defined in terms of a generalized
routing and an altitude (or height above the airport). The generalized
routing is in the form of a racetrack-shaped path leading to and from the
runway in use (Figure 6D). Unless precluded by local conditions, a stan-
dard traffic pattern uses left-hand turns. At most airports, the traffic pat-
tern altitude for small airplanes is 800 to 1,000 feet above the airport
elevation (or sometimes higher for large aircraft).

The direction of flow within a traffic pattern depends mostly upon wind
conditions. When winds are moderate to strong, aircraft will almost
always takeoff and land facing as closely into the wind as the choice of
runway alignment permits. When winds are calm or mild, other factors
such as attaining the most efficient flow of traffic or minimizing noise
impacts may influence which runway direction is used.

It is important to realize that, although most pilots normally fly a stan-
dard pattern at a non-towered airport, use of such a pattern is not man-
datory. Depending upon the direction from which the flight is coming, a
pilot may choose to make a base entry or straight in approach to land-
ing. Also, after takeoff, an aircraft may depart the pattern at various
points. At airports where an air traffic control tower is operating, pilots
often request the type of entry or departure which will be most conve-
nient to them. Air traffic controllers normally grant the request unless
traffic congestion or local procedures dictate the need for some other
approach or departure course.

The existence of standard patterns tends to give people who are not
pilots the impression that aircraft follow well-defined highways in the sky.
The reality is that considerable variation occurs in how pilots fly traffic
patterns. This variation is expected and normal.

e Landings — For landings, pilots of average single-engine airplanes fly
the downwind leg anywhere from % to 1 mile laterally from the run-
way. The base leg may extend even farther from the airport, particu-
larly when other aircraft are in the traffic pattern. Also, there is a
tendency by many pilots to fly a relatively wide pattern at airports
with a long, wide runway even when no other aircraft are present.
When larger and faster airplanes fly a traffic pattern, the pattern is not
only typically higher, but also farther out than one flown by smaller
airplanes. Often the pattern for these aircraft is so much higher and
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Note: Recommended standard left-hand pattern is depicted.
Recommended standard right-hand pattern would be opposite.

Source: Hodges & Shutt (September 1993)

Source: Hodges & Shutt (December 1993)

Figure 6D

Standard Traffic Pattern
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Figure 6E

Plot of Actual Flight Tracks
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farther away, that operationally it is as if they are making a straight-in
approach.

Takeoffs — On takeoff, the normal procedure for small airplanes is to
fly straight ahead until reaching an altitude of at least 400 feet above
the airport. Depending upon runway length, aircraft type, air temper-
ature, and pilot technique, this altitude may be reached over the end
of the runway or not until nearly a mile from the runway end. Some
pilots (especially those of agricultural aircraft) begin a turn at a lower
altitude. Jets and other large airplanes normally climb straight ahead
until reaching an altitude of at least 1,500 feet.

Instrument Flight Procedures

Airport instrument procedures fall into two basic categories: approach
procedures and departure procedures. Published procedures for indivi-
dual airports are formally defined in accordance with federal guidelines
and must be approved by the FAA. Airports may have one or more of
each type of procedure based upon different navigational aids and appli-
cable to different runway ends.

e Approach Procedures — Instrument approach procedures are classi-

fied as either precision or nonprecision.

- A precision approach procedure provides both vertical and hori-
zontal guidance to the aircraft. Current procedures all rely upon
using navigational aids located on the airport.

~ For nonprecision approach procedures, the on-ground equipment
— which may be located on or off the airport — gives only hori-
zontal guidance. Pilots must rely upon other means (usually, other
off-airport navigation aids and/or radar control) to determine
when to descend to a lower altitude along the approach course.

Precision approach procedures typically allow lower approach mini-
mums than do nonprecision approach procedures. Precision ap-
proach procedures typically allow aircraft to land with weather con-
ditions as low as a 200-foot cloud ceiling and a 2-mile visibility al-
though some major airline airports have navigational aids which ena-
ble suitably equipped aircraft to land with zero-zero conditions.
Good minimums for nonprecision approach procedures are generally
double those typical of a precision approach procedure.

Instrument approach procedures may be divided into as many as four
segments: initial, intermediate, final, and missed. The initial and inter-
mediate approach segments serve to guide the aircraft from major air
routes to the airport vicinity. Once an aircraft is established on the

final approach course, it generally is aligned with the runway and is at
a precise altitude. Aircraft fly the final approach segment until reach-
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Circle-to-land procedures can
result in aircraft overflights of
areas adjacent to and near the
ends of runways which are sel-
dom overflown under regular
visual flight conditions. Also,
these overflights may be at al-
fitudes well below the normal
traffic pattern altitude. The noise
and safety implications of circle-to-
land maneuvers may be worth
special cons.deration in land use
planning around airporte where
such procedures are common.

It is too early yet to tell what effect
GPS capabiliies will eventually
have on airport design standards
and safety concerns both on and
off airport property. Nevertheless,
it should be realized that, even
with GPS, every runway will not
bescome a precision instrument
runway. Even if the design stan-
dards are reduced, runway length,
lateral setback distances, and ap-
proach and missed approach path
obstacles will still be factors in
determining a runway's instrument

approach potential.
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ing the specified minimum altitude at which point, if the runway is
visible, the aircraft either proceeds straight ahead to the runway or
circles to land on another runway. The missed approach segment of
the procedure is utilized if the runway is not visible when the aircraft
reaches a predetermined position (indicated by navigational aids or
timing) and minimum altitude (or the pilot elects to abandon the ap-
proach earlier). Missed approach procedures enable the aircraft to
climb back to a safe altitude and then either wait for weather con-
ditions to improve or proceed to another airport.

Instrument approach procedures’ current reliance upon ground-based
navigational aids is expected to change in the future. Navigational
data will instead increasingly be provided by earth satellites. The
technology closest to practical implementation is the Global Position-
ing System (GPS). Over the next decade, aeronautical use of GPS
will likely be limited to en route navigation and to approach proce-
dures which mirror existing ground-based system capabilities. Ulti-
mately, GPS has the potential to allow establishment of new instru-
ment approach procedures with lower minimums or even curved
approach paths. Also, runways for which ground-based procedures
are not now technically practical or cost effective may be capable of
accommodating a GPS-based approach.

¢ Departure Procedures — All airports with instrument approach capa-
bilities also have published instrument departure procedures. These
procedures enable aircraft to depart an airport and climb to en route
airspace. Departure procedures are usually less complex than ap-
proach procedures and often do not depend upon on-airport naviga-
tional aids. For airline and charter aircraft operations, certain mini-
munm visibility conditions must be met before the aircraft can take off.
No minimums are set for operations by private aircraft operating
under Federal Aviation Regulations Part 91. Also, instrument depar-
tures are permitted from any airport, even those without an instru-
ment approach procedure.

Helicopter Flight Patterns

Normal flight patterns for helicopters are the same as those for airplanes
in certain ways and are different in others. Most of the differences result
from the distinct operating characteristics of helicopters.

¢ Visual Flight Rules — Helicopter flight under VFR conditions involves
significant differences from airplane flight. For example, en route
altitude is generally lower for helicopter flights than it is for airplanes.
Federal Aviation Regulations Part 91 establishes the minimum en
route altitude for all aircraft at 1,000 feet over urban areas and 500
feet over less populated locations. Helicopters, however, may be
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operated at less than these minimums if “the operation is conducted
without hazard to persons or property on the surface.”

The FAA has not established a standard airport traffic pattemn for heli-
copters comparable to that for airplanes. FAR Part 91 dictates only
that helicopters should “avoid the flow of fixed-wing traffic.” This is
often accomplished by flying both at a lower altitude than the air-
plane traffic pattern and along different routes. Also, many airports
and heliports have adopted official or unofficial helicopter approach
and departure routes.

Because helicopters require little or no landing or takeoff roll along
the ground the way airplanes do, they can approach or depart a take-
off/landing site from virtually any direction when not limited by ob-
stacles, established procedures, or other factors. Given the choice,
helicopters, like airplanes, will land and takeoff as closely into the
direction of the wind as possible. Helicopter landing approach and
takeoff climb angles are comparatively steeper, however. Also, the
length of these segments can be much shorter than needed for air-
planes.

o Instrument Flight Rules — Under instrument weather conditions, heli-
copters mostly follow the same flight rules as airplanes. At airports,
for example, helicopters use the same instrument approach and de-
parture procedures as those flown by airplanes. Some helicopter
facilities, however, may have instrument procedures exclusively for
helicopter use.

Airport-Related Factors

Adjustments to standard traffic patterns frequently are made to reflect
specific conditions at individual airports. Airports where multiple run-
ways are simultaneously used may limit the pattern locations of individu-
al runways in order to avoid air traffic conflicts. Similarly, when two or
more airports are situated close together, limitations on their traffic pat-
tern locations may be necessary.

High terrain on one side of an airport is another local condition which
may dictate establishment of a right-hand pattern to a runway. Finally,
the locations of traffic patterns and flight routes to and from an airport
are sometimes defined so as to minimize aircraft overflight of residential
or other noise-sensitive land uses.

Ground Operations

Although airborne aircraft operations are the primary source of aircraft
noise in the vicinity of an airport, ground operations can also produce
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Airport land use commissions sel-
dom adopt land use compatibility
criteria which specifically consider
noise from aircraft ground opera-
tions not on the runway. Never-
theless, these noigse sources can
be significant in locations immedi-
ately adjacent to an airport. The
latest version of INM (4.11) allows
some analysis of aircraft run-up
noige.

It should be noted that the cumul-
ative noise level contours which
ALUCs use for land use compati-
bility planning purposes normally
do not take into account variables
such as these. Unless spedial
staps are taken 1o calibrate the
noise contours for a particular
airport with actual nolse measure-
ments taken at that airport, the
contours will reflect conditions
considered average for all eair-
ports.
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significant impacts under certain circumstances. Particular locations of
ground operation noise include:

® On the Runway — Significant noise levels are generated behind an
aircraft, especially a jet aircraft, as full engine thrust is produced
during acceleration to takeoff. On landing, power settings on most
aircraft are low and the noise is comparatively minimal. The one
significant exception is when jet aircraft use reverse thrust to deceler-
ate after landing. This action can produce high noise levels in front
and to the sides of the aircraft. (Note: reverse thrust noise is includ-
ed in standard INM computations.)

¢ At Runway Holding Bays — Pre-flight engine run-ups by piston air-
craft are usually conducted at holding bays or other locations near
the ends of runways. In nearby areas, the resulting noise levels fre-
quently are greater than for takeoffs and landings.

e Fixed Base Operations Areas — Maintenance testing of aircraft en-
gines requires the use of high power settings and resulting noise lev-
els. This activity may occur in or near fixed base operations main-
tenance hangars or sometimes at other locations on an airport.

® Other Operations Areas — Aircraft use low power settings when
taxiing between parking locations and a runway. For most aircraft,
the resulting noise levels are minimal and not a factor off the airport
property. One exception to this normally low noise production oc-
curs when a propeller aircraft is initially started. Moderately high
engine power is briefly necessary to start the engine and begin taxi-
ing. Noise levels increase correspondingly for these few moments.

Other Variables

The noise levels experienced on the ground as an aircraft flies over are
primarily dependent upon the inherent loudness of the aircraft, the air-
craft’s altitude, and the horizontal distance between the measuring site
and the aircraft flight track. Other variables are also important, however.

¢ Pilot Technique — An important variable in aircraft noise is the pilot.
Depending upon the techniques that the pilot employs, the same air-
craft can generate significantly different noise levels. Conditions
which produce some of the greatest noise variations include:

- The angle of climb while on takeoff (also affected by aircraft pay-
load, air temperature, and wind);

- The propeller pitch setting on airplanes with variable pitch pro-
pellers, especially at high takeoff power settings;

- Power adjustments during takeoff;
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INM wersion 4.11 now allows
some assessment of the effects of
elevation variations.
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~ Flap settings during landings (especially for large aircraft); and

— The airspeed and descent rate relationships that determine the
extent of helicopter blade slap during landing operations.

Pilot awareness of the aircraft configurations that create abnormally
high noise levels can be a significant factor in helping to reduce ac-
tual airport noise impacts.

e Air Temperature — On hot days, aircraft cannot climb as rapidly as

when temperatures are cooler. Takeoff noise impacts consequently
are stretched out over a greater distance from the runway end.

Sound Wave Reflections — The presence of nearby structures or
steep terrain can cause sound wave reflections which may locally
increase noise levels. Certain meteorological conditions, particularly
a solid, low cloud cover, also can reflect sound back to the ground,
resulting in higher noise levels.

Height of Terrain — Rising or falling terrain changes the distance
between an aircraft and people on the ground relative to the flat
ground assumed in standard INM calculations. These changes in turn
increase or reduce the actual sound levels experienced on the
ground compared to the levels calculated by the noise model.

EFFECTS OF NOISE ON PEOPLE

Types of Effects

Noise, especially aircraft noise, affects people and their activities in vari-
ed and complex ways. Three principal types of effects can be identified:
physiological, behavioral, and subjective.

e Physiological Effects — Physiological effects can be either temporary

or permanent. Among the temporary effects are startle reactions and
the effects of sustained sleep interference. Hearing loss is the most
obvious permanent effect of noise. Research indicates that off-airport
aircraft noise, even from the loudest aircraft, is not severe enough to
produce permanent or even sustained (after the noise ceases) effects
on hearing. Less is known about the nonauditory health effects of
aircraft noise. A U.S. Environmental Protection Agency conclusion in
1982 remains valid today:
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It can even be argued that, for
aircraft noise, & relationship to
physiological effects has not been
proven to exist.

Specific parameters of the bshav-
ioral effects of noise are described
in the following section.

See the next section for discus-
sion of the characteristice of an-
noyance effects.

Figure 6F illustrates the relation-
shipes between speach imtelligibil-
ity, sound level, and distance.
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“Research implicates noise as one of several factors producing

stress-related health effects such as heart disease, high blood pres-
sure and stroke, ulcers and other digestive disorders. The relation-
ship between noise and these effects has not yet been quantified.”

o Behavioral Effects — Behavioral effects are usually measured in terms
of interference with human activities. Speech interference and inter-
ference with the enjoyment of radio or television are the most often
cited examples. Interference with concentration on mental activities
and disruption of sleep are two others. Most of the readily identifi-
able aircraft noise effects fall into this category.

¢ Subjective Effects — By their very nature, subjective effects are
unique to each individual and, therefore, difficult to quantify.
Subjective effects of noise are commonly described in terms of
annoyance or other similar terms. Because of the great variability in
the ways people perceive and react to the unpleasant aspects of
noise, prediction of how any one individual will react is nearly
impossible. Most research consequently focuses on whole communi-
ties in order to identify predictable trends.

Parameters of Human Reactions to Noise

Speech Communication

Scientific research has found that the maximum continuous sound level
that will permit relaxed conversation with 100% intelligibility throughout
a typical residential living room (talker/listener separation greater than
approximately 3.5 feet) is 45 dB (Leg = 45 dB). A 95% intelligibility —
considered to be “satisfactory conversation” — can be obtained with a
steady sound level of up to 64 dB. When the noise level approaches 80
dB, intelligibility drops to near zero even when a loud voice is used
(U.S. EPA — 1974). Interference to communication may result from mas-
king of the speaker’s words or by causing the speaker to pause.

Outdoors, because of the absence of reflecting walls to provide the
reverberation found indoors, the sound level of speech as it reaches the
ear decreases comparatively more rapidly with increasing distance be-
tween the talker and listener. In a steady background noise there comes
a point, as the talker and listener increase their separation, where the
decreasing speech signal is masked by the noise.

Almost all fluctuating sound levels found in the everyday environment
will, if averaged over a long time period, have less impact on speech
intelligibility than a steady sound which has the same Equivalent Sound
Level (L.g). This occurs because most of the time the background noise
level is less than the Equivalent Sound Level (because of the logarithmic
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Figure 6F

Relationship Between Noise Levels and Conversation
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A direct comparison between the
various studies is made more
difficult by the fact that some are
based on indoor noise levels,
while others measured outdoor
noise exposure.
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base of sound intensity measurement, a loud sound need have only a
relatively short duration to raise the Leq substantially). In circumstances
where assessment of speech interference is particularly important, mea-
surement of the amount of time during which noise levels exceed a level
for acceptable communication can be informative.

Sleep Disturbance

The extent to which environmental noise affects human sleep patterns
varies greatly from individual to individual as well as from one time to
another for any particular individual. Whether an individual is aroused
by a noise depends upon the individual’s sleep state and sleep habits,
the loudness or suddenness of the noise, the information value of the
noise, and other factors. Also, most people adapt over time to increased
levels of noise during sleep.

When the noise source emanates from outdoors — as is the case with
aircraft noise — additional factors affect the loudness of the noise as
heard indoors. The noise level reduction provided by the type of struc-
ture is one of these determinants. A greater variable, though, is whether
windows are open or closed.

Recent studies of people living near airports have produced inconsistent
results as to the affect of aircraft-related noise on sleep disturbance. A
British study (U.K. Department of Transport — 1992) found that an aver-
age person has only a 1 in 75 chance of being awakened by an aircraft
noise in the outdoor range of 90 to 100 dB SEL. Allowing for the noise
level reduction of the structure, this data indicates that indoor single-
event sound levels of 70 to 80 dB will cause less than a 2% chance of
sleep disturbance.

In contrast, a US. Air Force study (Finegold — 1992; referenced in
FICON) concluded that approximately 20% of the population can be
expected to be awakened by indoor single-event sound levels (SEL) of
70 dB (Figure 6G). This percentage rises to nearly 50% at an SEL of 90
dB. Earlier studies documented by the U.S. Environmental Protection
Agency (US. EPA — 1974) indicate even higher percentages of people
likely to be awakened by noise levels in this range. The EPA report
found that 60% of people are awakened by outdoor cumulative noise
levels (DNL) of 65 dB (although there is no constant correlation, an air-
port-related DNL of 65 dB typically would mean that SELs are around 90
to 100 dB).Some of the discrepancies among these studies can probably
be accounted for by the differences in the way people sleep in their
own homes versus in a laboratory setting (people are more likely to be
awakened by noise in a laboratory setting than in a familiar, home en-
vironment). Also, an important point to recognize here is the distinction
between individual noise events and ambient noise levels. When back-
ground noise levels are low, a single noise having a maximum level of as
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Factors Influencing
Annoyance at Noise

e Dermographic characteristics of
the individual (age, sex, eco-
nomic status, etc.).

e Residential dwelling charac-
teristice (single versus multi-
family; owner-occupied versus
rental).

¢ The loudness, tonal qualities,
and other inherent unpleasant
characteristice of the noise
itself.

= How often the noise occurs.

e The predictability of the nolse.

e Experience and expeciations
regarding noise levels in the
community.

o Personal sensitivity to nolse.

e Beliefs regarding the prevent-
ability of the noise.

e Aftitudes regarding the impor-
tance of the activity associated
with the noise.

e Perceptions concerning the
extert to which efforts have

been made to minimize the
noise levels.

e The activity In which the in-
dividual is engaged at the time
of the noise.

e Beliefe regarding the health ef-
fects of noise.

e Feelings of fear or anxiety
associated with the noise.

A summary of the effecis of noise
on people, including the reactions
of average communities is pre-
sented in the FICON report. This

summary is reproduced here as
Table 6C.
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lithe as 45 dB may cause some people to awaken, particularly if they
have not become accustomed to such noises. On the other hand, a
relatively constant noise of about the same level, may well cause less of
a sleep disturbance in the majority of people.

Additional research clearly is needed to sort out the relationships
between aircraft-related noise — as measured on a single-event versus
cumulative noise exposure basis and indoors versus outdoors — and
sleep disturbance.

Annoyance Factors

Numerous studies have been conducted which attempt to identify the
types of factors that affect an individual’s reaction to noise. Annoyance
as assessed in most of these studies is not limited to reactions apart from
interference with speech communication, disturbance to sleep, and other
such behavioral effects. Rather, annoyance is a complex reaction to
many physical and emotional factors, including adverse effects on be-
havior. The significance of these factors vary widely from individual to
individual and, even for a given individual, from one set of circumstances
to another.

Listed to the left, in no particular order, are many of the factors which
have been demonstrated to influence the extent of an individual’s
annoyance at noise.

The last factor in the adjacent list suggests that annoyance is not strictly
a noise-derived phenomenon, but one which also involves a safety
component. This factor is particularly important with respect to an-
noyance at aircraft overflights. Although people may not fear the aircraft
noise itself, they may be apprehensive of the prospect that an aircraft
could crash onto their property, and it is the noise that mostly creates
their awareness of the aircraft’s presence. The altitude of the aircraft and
individuals’ understanding of how aircraft fly thus are additional factors
in the airport-related annoyance equation.

Community Reactions to Noise

Even though studies have been able to identify most of the factors af-
fecting an individual’s annoyance at noise, predicting how any one
individual will react to typical environmental noises has proved virtually
impossible. Consequently, most studies which seek to predict noise-
based annoyance focus on the reactions of communities as a whole
rather than on those of individuals. This approach also reflects the fact
that, for the purpose of developing noise policies, community reactions
are more significant than individual reactions.
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Relationship Between Noise Levels and Sleep Disturbance
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Effects’
Day-Night
Average Annoyance?
Sound Level Hearing Loss & yt = Average General
; eroN e Community Community Attitude
(Qualitive m
[Dectete) Description) Papcsion (igew Reaction* Toward Area
Nolse is likely to be the
; most important of all
275 May begin to occur 3% Very severe adverse aspects of the
community environment,
Noise Is one of the most
Important adverse aspecis
70 Will not likely occur 22% Severe of the community enviror-
ment.
Moiee le one of the import-
85 Wil not occur 12% Significant ant adverse aspects of the
community environment.
Noise may be considered
60 Will not occur 7% an adverse aspect of the
Moderate community environment.
to
Slight Noise considered no more
255 Will not occur 3% important than various
other environmental factors.
All data is drawn from National Academy of Sci- 4. Attitudes or other non-acoustic factors can modify

ence 1977 report Guidelines for Preparing Envi-
ronmental impact Statements on Noise, Report of
Working Group 69 on Evaluation of Environmental

Impact of Noise.

A summary measure of the general adverse reac-
tion of people to living in noisy environments that
cause speech interference; sleep disturbance; de-
sire for tranquil environment; and the inability to
use the telephone, radio or television satisfactorily.

The percentage of people reporting annoyance to
lesser extents are higher in each case. An un-
known small percentage of people will report being
"highly annoyed” even in the quietest surround-
ings. One reason is the difficulty all people have
in imtegrating annoyance over a very long time.
USAF Update with 400 points (Finegold et al.
1892)

MNOTE:

Source: Federal Interagency Committes on Noise (1992)

this. Noise at low levels can still be an important
problem, particularly when it Intrudes into a quiet
environment.

Research implicates noise as a factor producing
stress-related health effects such as heart die-
ease, high blood pressure and stroke, uicers and
other digestive disorders. The relationships be-
tween noise and these effects, however, have not
as yet been conclusively demonstrated. (Thomp-
son 1881; Thompeon et al. 1889; CHABA 1881;
CHABA 1982; Hattis et al. 1980; and U.S. EPA
1981)

Table 6C

Summary of Effects of Noise on People
Residential Land Uses
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Percentage of People Highly Annoyed

Perhaps the most comprehensive and widely accepted evaluation of the
relationship between transportation noise exposure (not exclusively avi-
ation noise) and community annoyance was one originally developed by
Schultz (1978) and more recently updated by the U.S. Air Force (Fine-
gold — 1992). This relationship — known as the Schultz curve (Figure
6H) — indicates the percent of people predicted to be highly annoyed
(%HA) at various levels of noise exposure measured in terms of the DNL
metric. Both of these studies represent compilations of findings from a
number of social surveys conducted by other researchers.

The %HA variable is a measure of the upper portion of the distribution
of annoyance as self-reported by each individual, but within the precise
structure of the various social surveys. The percentage of people highly
annoyed is regarded as providing the best predictions of community res-
ponses to transportation noise. It does not, however, reflect the fact that
additional people will be somewhat annoyed by the same noise levels.

The Schultz curve indicates that approximately 13% of the population is
highly annoyed at noise levels below a DNL of 65 dB. Beyond that
noise level, the %HA increases rapidly. This sharp increase of %HA
beginning at DNL 65 dB supports the selection of that noise level as the
dividing point between normally compatible and normally incompatible
residential land use (see next chapter). The extremes of the curve are
also worth noting. At the low end, the data reflects the findings of social
surveys that a few people will be highly annoyed regardless of how mini-
mal the noise level is (about 0.5% at a DNL of 40 dB). Oppositely,
nearly 20% of the population is apparently not highly annoyed even at a
DNL of 90 dB.

Significance of Background Noise Levels

A variable not specifically accounted for in the Schultz curve is the level
of background or ambient noise in a community. Although generally
recognizing that this variable is a factor in annoyance, researchers have
not yet developed a consensus as to the extent of its significance.

In the early use of the Day-Night Average Sound Level as a tool for land
use planning, the EPA suggested that corrections be applied to the
measured or calculated noise levels in order to normalize the exposure
relative to the indicated land use compatibility guidelines (U.S. EPA -
1974). These corrections (see Table 6D) primarily reflect existing noise
exposure conditions of the community, both ambient and from specific
noise sources such as airport activity. Moreover, the difference between
the normalized DNL of identifiable intruding noise and the DNL of back-
ground noise was stated as being a strong indicator of whether noise
complaints can be anticipated.
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100
USAF (Pinegold et al 1992) DATA 400 POINTS
%HA = 100/(1 + EXP (11.13 - .141 LDN)) (Solid Line)

80}— P
SCHULTZ DATA 161 POINTS i L5
FHA = 100/(1 + EXP(10.43 - .132 LDN) (Dashed Line) //
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Sound Level in dB
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Comparison of logistic fits to original 161 data points of Schultz (1978) and USAF analysis
with 400 points (data provided by USAF Armstrong Laboratory)

Source: Federal Interagency Commiitee on Noise (1882)

Figure 6H

Relationship Between Noise Levels and Annoyance
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Amount of
Correction
to be
Added to
Type of Measured
Correction Description DNL in dB
Seasonal Summer (or year-round operation). 0
Comection  \winter only (or windows always closed). -5
Correction for  Quiet suburban or rural community (remote from large cities and +10
Outdoor from industrial activity and trucking).
/
m:uf;:;em Normal suburban community (not located near industrial activity). +5
Absence of Urban residential community (not immediately adjacent to heavily-
:;rt{udmg traveled roads and industrial areas).
oise
Noisy urban residential community (near relatively busy roads or -5
industrial areas).
Very noisy urban residential community. -10
Correction for ~ No prior experience with the intruding noise. +5
prg:::fe & Community has had some previous exposure to intruding noise but 0
Communt litle effort is being made to control the noise. This correction may
ity e Rl ;
Attitudes also be applied in a situation where the community has not been
exposed to the noise previously, but the people are aware that
bona fide efforts are being made to control the noise.
Community has had considerable previous exposure to the -5
intruding noise and the noise maker’s relations with the community
are good.
Community aware that operation causing noise is very necessary -10
and it will not continue indefinitely. This correction can be applied
for an operation of limited duration and under emergency
circumstances.
Pure Tone or  No pure tone or impulsive character.
Impulse . .
Pure tone or impulsive character present. +5
Source: U.S. Environmental Protection Agency (1874)
Table 6D
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Corrections Factors for Obtaining Normalized DNL
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However, the FICON technical report concludes that, “although back-
ground noise effects probably do modify community responses to air-
craft noise exposure,” “in the present state of the art, there is not suffi-
cient data to establish a quantitative adjustment for background noise in
analyzing aircraft noise impact” (pages 2-10 and 2-11). “All that can be
recommended at present is that background noise should be addressed
in those cases where there is reason to believe that it will have an effect
on community annoyance” (page 2-11).

Currently on-going studies by the U.S. Forest Service and the National
Parks Service are aimed at determining whether any detectable level of
intruding noise adversely affects the enjoyment of wilderness and other
natural settings. New insights into the relationship between ambient and
intruding noise may emerge from those studies.

Complaints

Social survey data, such as represented by the Schultz curve, help in
determining a typical community’s reaction to noise. An approach to
evaluating a specific community’s reaction to noise is to examine the
noise complaint history. Many airports maintain logs of noise complaints
received.

There are limitations to this approach, however. Most significantly, com-
plaints are not necessarily representative of community annoyance. As
noted in the FICON technical report (page 3-6), annoyance can exist
without resulting in complaints and complaints may occur even without
a high degree of community annoyance. Most complaints tend to be
associated with either:’

- Specific events — such as exceptionally loud, large, or low-flying
aircraft or changes in flight patterns — which are not normal for
the airport; or

- A small number of people who frequently complain about airport
activities.

Other Variables in Airport-Related Noise Annoyance

Several other inter-related variables appear to influence the extent of
community annoyance at airport noise. For some of these, relatively
little research has been conducted. The apparent significance is thus
more anecdotal than quantified.

¢ Differences between Airport and Highway Noise — The Schultz
curve is based upon the findings of research on all types of transpor-
tation noise. However, some studies have suggested that aircraft
noise is considerably more annoying than highway noise at the same
DNL exposure (Ward — 1989). An explanation for this difference is
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that the greater variability of aircraft noise and the associated higher
maximum noise levels produce greater interference with people’s
activities. An additional explanation may be that aircraft overflights
create more apprehension than that resulting from highway traffic.

Differences among Airport Types — Virtually all research on airport
noise has been conducted at major airline airports, most of which are
located in urban areas. The aircraft activity at these airports
generates relatively predictable, frequent, loud noise events. In
contrast, most general aviation airports have relatively few loud noise
events and the total number of aircraft operations may vary substan-
tially from day to day. Also, many general aviation airports are locat-
ed in quiet, rural settings. Unclear from the literature is how the
resulting community annoyance differs from that in the vicinity of
airline airports. However, the experience of many general aviation
airports suggests that, for locations with comparable noise exposure
(measured in terms of DNL or CNEL), the degree of annoyance — or
at least the number of complaints — is greater than at airline airports.

Significance of Flight Frequency versus Noise Event Loudness — A
common element in the preceding two factors is the relationship
between the sound level of individual noise events, the number of
events, and the degree of community annoyance. Because of the
way in which time-weighted cumulative noise metrics are calculated,
a 3 dB increase in the average sound level of individual aircraft noise
events has the same effect on cumulative measure as does a dou-
bling of the number of events.

The question this poses for airline airports is whether future reduc-
tions in the noise levels of aircraft operations, coupled with growth in
the number of operations, will result in increased community annoy-
ance even if the cumulative noise level remains constant. Some re-
searchers conclude that annoyance will increase under such circum-
stances; yet other studies have found to the contrary that, beyond a
certain frequency, additional aircraft operations add little to commun-
ity annoyance. More field studies will need to be conducted to pro-
vide a better understanding of how the extent of annoyance resulting
from a specific level of cumulative noise exposure is affected by
variations in flight frequency and the sound level of individual events.
Such studies would also be of value to busy general aviation airports.

Time of Day Weighting — Some evidence suggests that, because
people are more likely to be home during the evening than in the
day, the inclusion of a penalty factor on evening aircraft operations is
appropriate. This consideration is reflected in the CNEL metric.
Other researchers, supported by the British sleep disturbance study,
believe that the nighttime weighting should be reduced or eliminated.
At the present time, no consensus has been reached on this issue.
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Chapter 7

Noise Compatibility
Policy Issues






The discussion in the preceding
chapter provides a theoretical
foundation upon which airport land
use commissions can establish
noise compatibility policies for
airport environs. Additional fac-
tors to consider are the various
noise-related laws, regulations,
and policles adopted by federal
and state governments.

Other Issues associated with de-
velopment of noise compatibility
policies and criteria are examined
in the remainder of this chapter.

December 1993

Noise Compatibility
Policy Issues

ESTABLISHED REGULATIONS AND POLICIES

Laws and statutes enacted by the U.S. Congress and the California State
Legislature typically set general requirements and the authority for ad-
ministrative adoption of more detailed regulations and policies. With
respect to airports, most of the administrative actions are taken by the
Federal Aviation Administration and the California Department of Trans-
portation (Caltrans) Division of Aeronautics. These laws and regulations
establish the basis for local development of airport plans, analyses of
airport impacts, and enactment of compatibility policies. Brief descrip-
tions of selected laws, regulations, and policies having particular signi-
ficance to noise issues are provided in the paragraphs which follow.

Federal

Laws

¢ U.S. Department of Transportation Noise Abatement Policy — This
policy, adopted in 1976, sets forth the noise abatement authority and
responsibilities of the federal government, airport proprietors, state
and local governments, the air carriers, air travelers and shippers, and
airport area residents and prospective residents. The basic thrust of
the policy is that the FAA’s role is primarily one of regulating noise at
its source (the aircraft) plus supporting local efforts to develop airport
noise abatement plans. The FAA will give high priority in the alloca-
tion of Airport Improvement Program funds to projects designed to
ensure compatible use of land near airports. However, it is the role
of state and local govemments and airport proprietors to undertake
the land use and operational actions necessary to promote com-

patibility.
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e Aviation Safety and Noise Abatement Act of 1979 — Further weight
was given to the FAA’s supporting role in noise compatibility plan-
ning by congressional enactment of this legislation. Among the
stated purposes of this act is “to provide assistance to airport opera-
tors to prepare and carry out noise compatibility programs.” The law
establishes funding for noise compatibility planning and sets the re-
quirements by which airport operators can apply for funding. The
law does not require any airport to develop a noise compatibility
program.

e Airport Noise and Capacity Act of 1990 — In adopting this legisla-
tion, Congress’ stated intention was to try to balance local needs for
airport noise abatement with national needs for an effective air trans-
portation system. To accomplish this objective, the act did two
things:

— It directed the FAA to establish a national program to review noise
and access restrictions on aircraft operations imposed by airport -
proprietors; and

— It established requirements for the phase-out of older model, com-
paratively louder, Stage 2 aircraft from the nation’s airline fleet.

Federal Aviation Regulations (FAR)

o Part 36 (Noise Standards: Aircraft Type and Airworthiness Cer-
tification) — This part of the Federal Aviation Regulations specifies
the noise standards that individual types of aircraft are required to
meet as part of their airworthiness certification. It includes noise level
standards for certification of new types of propeller-driven, small
airplanes, as well as for transport category, large airplanes. As origi-
nally adopted in 1960, FAR Part 36 only prescribed noise standards
for issuance of new aircraft type certificates. Subsequent amend-
ments extended the standards to certain newly produced aircraft of
older type designs. Other amendments have at various times extend-
ed the required compliance dates.

These regulations establish maximum noise levels for aircraft based
upon aircraft weight and the number of engines. All airline aircraft
currently being operated in the United States meet either the Stage 2
or more stringent Stage 3 standards. Airlines are required by the Air-
port Noise and Capacity Act of 1990 to phase out the use of Stage 2
aircraft by the year 2000. Comparable aircraft (those having similar
gross weights and numbers of engines) meeting the Stage 3 standards
are quieter than comparable Stage 2 aircraft. However, light Stage 2
aircraft may be quieter than heavy Stage 3 aircraft. The regulations
make no determination that the new aircraft are acceptably quiet for
operation at any given airport. Rather, the regulations are intended
to establish national maximum aircraft noise-emission levels.

7-2 December 1983
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e Part 150 (Airport Noise Compatibility Planning) — As a means of

implementing the Aviation Safety and Noise Abatement Act of 1979,
the Federal Aviation Administration adopted these regulations estab-
lishing a voluntary program which airports can utilize to conduct
airport noise compatibility planning. “This part prescribes the proce-
dures, standards, and methodology goveming the development, sub-
mission, and review of airport noise exposure maps and airport noise
compatibility programs, including the process for evaluating and ap-
proving or disapproving these programs.” Part 150 also prescribes a
system for measuring airport noise impacts and presents guidelines
for identifying incompatible land uses. Airports which choose to
undertake a Part 150 study are eligible for federal funding both for
the study itself and for implementation of approved components of
the local program.

The noise exposure maps are to be depicted in terms of Yearly Day-
Night Average Sound Level (Ly,) contours around the airport. All
land uses are considered compatible with noise levels of less than Ly,
65 unless the local jurisdictions can document the appropriateness of
a lower standard. At higher noise exposures, selected land uses are
also deemed acceptable, depending upon the nature of the use and
the degree of structural noise attenuation provided.

In setting the various compatibility guidelines, however, the regula-
tions state that the designations:

“...do not constitute a federal determination that any use of land
covered by the [noise compatibility] program is acceptable or
unacceptable under federal, state, or local law. The responsibility
for determining the acceptable and permissible land uses remains
with the local authorities. FAA determinations under Part 150 are
not intended to substitute federally determined land uses for those
determined to be appropriate by local authorities in response to
locally determined needs and values in achieving compatible land
uses.”

Part 161 (Notice and Approval of Airport Noise and Access Restric-
tions) — This part of the federal regulations implements the Airport
Noise and Capacity Act of 1990. It codifies the analysis and notifica-
tion requirements for airport proprietors proposing aircraft noise and
access restrictions on Stage 2 or Stage 3 aircraft. The requirements
are more stringent with respect to the quieter, Stage 3, aircraft. The
analysis requirements are closely tied to the process set forth by FAR
Part 150.
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Other Federal Regulations and Guidelines

e Environmental Protection Agency “Levels Document” — One of the
more fundamental set of guidelines on noise impacts was published
by the EPA in 1974. Entitled Information on Levels of Environmental
Noise Requisite to Protect Public Health and Welfare with an Ade-
quate Margin of Safety, it is better known as the “Levels Document.”
The document does not constitute EPA regulations or standards.
Rather, it is intended to “provide state and local governments as well
as the federal government and the private sector with an information-
al point of departure for the purposes of decision-making.” Using the
Yearly Day-Night Average Sound Level (Ly,) as a measure of noise
acceptability, the document states that “undue interference with ac-
tivity and annoyance” will not occur if outdoor noise levels in resi-
dential areas are below Ly, 55 and indoor levels are below Ly, 45.

e Federal Interagency Committee on Urban Noise (FICUN) — The
product of this committee was a 1980 report entitled Guidelines for
Considering Noise in Land Use Planning and Control. These guide-
lines do not replace those of individual federal agencies, but rather
serve to establish a common basis upon which agency standards can
be developed. The report features a table indicating the compatibility
or incompatibility of various land uses listed according to their stan-
dard land use code (SLUC). All land uses are considered compatible
with noise levels less than Ly, 65. Beginning at that level, residential
and certain other land uses are judged compatible only if adequate
noise level reduction is provided by the structure.

¢ Department of Housing and Urban Development (HUD) Regula-
tions — HUD guidelines for the acceptability of residential land use
parallel those suggested in the FICUN report: noise exposure of DNL
65 dB or less is acceptable; between 65 and 75 dB is normally ac-
ceptable if appropriate sound attenuation is provided; and above
DNL 75 dB is unacceptable (U.S. HUD — 1985). The goal for interior
noise levels is DNL 45 dB. These guidelines apply only to new con-
struction supported by HUD grants and are not binding upon local
communities.

¢ Department of Defense Air Installation Compatible Use Zone
(AICUZ) Program — The AICUZ program was established by the
Department of Defense in 1973 as an effort to protect the federal
government’s investment in military airfields. The current noise com-
patibility criteria are basically the same as those indicated in the
FICUN report and the FAA’s Part 150 program. AICUZ plans pre-
pared for individual airfields are primarily intended as recommenda-
tions to local communities regarding the importance of maintaining
land uses which are compatible with the noise and safety impacts of
military aircraft operations.
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Also contained In the FICON ® Federal Interagency Committee on Noise (FICON) — This commit-
report is & summary of the noise tee’s 1992 report, discussed in Chapter 6 and later in this chapter,
policies and programs of federal constitutes the federal government’s most recent review of noise
agencies.  This summary Is policies that govern the assessment of airport noise impacts. The

shoven here sn Table: 74, FICON review primarily focused on:

- “The manner in which noise impacts are determined, including
whether aircraft noise impacts are fundamentally different from
other transportation noise impacts;

= “The manner in which noise impacts are described;

- “The extent of impacts outside of Day-Night Average A-Weighted
Sound Level (DNL) 65 decibels (dB) that should be reviewed in a
National Environmental Policy Act (NEPA) document;

— “The range of Federal Aviation Administration (FAA)-controlled
mitigation options (noise abatement and flight track procedures)
analyzed; and

- “The relationship of the FAA Federal Aviation Regulations (FAR)
Part 150 process to the NEPA process; including ramifications of
the NEPA process if they are separate, and exploration of the
means by which the two processes can be handled to maximize
benefits.”

State of California

® State Aeronautics Act — Chapter 4, Article 3, Section 21669 of the
State Aeronautics Act (Division 9, Part 1 of the California Public Utili-
ties Code) requires the State Division of Aeronautics to adopt noise
standards applicable to all airports operating under a state permit.

e California Airport Noise Standards — The standards promulgated in
accordance with the State Aeronautics Act are set forth in the Califor-
nia Code of Regulations, Title 21, Chapter 2.5, Subchapter 6, Sections
5000 et seq. The most recent revisions to the regulations became
effective in March 1990.

“The regulations are designed to cause the airport proprietor, air-
craft operator, local governments, pilots, and the [Division of
Aeronautics] to work cooperatively to diminish noise problems.
The regulations accomplish these ends by controlling and reducing
the noise impact area in communities in the vicinity of airports.”

The regulations state that:
“The standard for the acceptable level of aircraft noise for persons

living in the vicinity of airports is hereby established to be a com-
munity noise equivalent level of 65 decibels. This standard forms
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The development of noise com-
patibility policies and associated
criteria can be considered in
terms of several individual issues.
Some of these issues involve
choices which each airport land
use commission must make while
also taking into account the needs
of the county's communities. The
discussion in the remainder of this
chapter expands upon these noise
and overflight compatibility topics,
most of which are also noted in
the beginning of Chapter 3.
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CNEL shall be determined from the airport land use plan prepared
by the county wherein the airport is located. For military bases,
the Ly, shall be determined from the facility Air Installation Com-
patible Use Zone (AICUZ) plan. For all other airports or heliports,
or public use airports or heliports for which a land use plan has
not been developed, the Ly, or CNEL shall be determined from
the noise element of the general plan of the local jurisdiction.

“When aircraft noise is not the only significant source, noise levels
from all sources shall be added to determine the composite site
noise level.”

¢ California Noise Planning in Land Use Act — California Government
Code, Division 1, Section 65302(f), requires that a noise element be
included as part of local general plans. Airports are among the noise
sources specifically to be analyzed. Noise contours, expressed in
terms of either CNEL or Ly, are to be shown down to 60 dB.

NOISE EXPOSURE MEASUREMENT ISSUES

Airport Activity Level Assumptions

One of the choices to be made in development of noise contours for an
airport is what aircraft activity level to use as the basis for the computa-
tions.

State statutes regarding compatibility plans for airports specify that the
plans must have at least a 20-year outlook. A 20-year activity forecast is
usually included in airport master plans; also, individual airport forecasts
with a similar time frame are available from the California Division of
Aeronautics. A 20-year forecast is thus the most commonly used basis
for noise contour calculations.

Forecasting is far from an exact science, however. Aviation forecasts
prepared during the robust growth of the 1970s anticipated tremendous
growth in all activity categories over the subsequent 20-year period.
The reality, especially for general aviation, has been different, however.
More recent forecasts anticipate much more modest growth rates.

Airline Airports

Major airline airports continued to experience substantial annual increas-
es in aircraft operations through the 1980s, but this rate declined in the
early 1990s along with the nationwide economic slump. The FAA’s
forecast of airline aircraft operations nationwide projects an average
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annual increase of 2.2% over the 12-year forecast period from 1993
through 2004 (FAA - 1993a). Long-range activity forecasts for major
airline airports are available from various sources, including the FAA, the
California Division of Aeronautics, and the individual airport master
plans. The state law gives preference to airport master plans for the
purposes of compatibility planning done by airport land use commis-
sions. However, these forecasts are usually sufficiently consistent that
any could serve as the basis for noise exposure modelling.

Airline aircraft operations at most airports in smaller communities have
historically fluctuated from year to year and, at some airports, have
disappeared altogether. No discernable change in this irregular trend is
expected in the foreseeable future. The approaches discussed below
with respect to general aviation airport activity projections should be
considered.

General Aviation Airports

General aviation activity nationwide decreased sharply during the early
1980s and has remained relatively steady since then. The FAA currently
forecasts limited growth in general aviation hours flown — 1.4% per year
— through 2004. Turboprop and turbojet airplanes, along with turbine-
powered helicopters, are expected to have the strongest growth rates —
2.8% and 7.6%, respectively (FAA — 1993a).

Although forecasts developed as part of master plans for individual
general aviation airports tend to be more optimistic than national fore-
casts, most nevertheless anticipate only modest growth over their typical
20-year forecast period. Airports, though, presumably have a life span
of more than 20 years and it is impossible to anticipate what activity
levels might ultimately occur. The danger in using recent 20-year fore-
casts to determine airport land use noise compatibility, therefore, is that
the forecasts might underestimate the eventual airport activity and noise
impacts.

Two altematives to the 20-year forecast period should be considered as
the basis for noise compatibility planning:

e Airport Capacity — One altemative is to base an airport’s noise im-
pact contours on the operational capacity of the airport runway sys-
tem. This approach may be reasonable at very busy airports, but at
many others it would result in exaggerated noise contours that, in all
likelihood, will never be achieved.

o Forecast Extension — Another option is to utilize available forecasts
for an airport and extend them farther into the future. This can be
done by taking existing forecasts (from master plans or the state air-
poit system plan) and adding a fixed percentage to the total opera-
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tions (say 50%, for example). The resulting activity level is for an
indefinite point in time that probably will be well beyond 20 years
unless a prolonged up-turn in general aviation activity occurs.

Other Noise Contour Input Data

Aircraft Types and Noise Generation

An important choice to be made in the preparation of projected future
noise contours for an airport is selection of the aircraft fleet mix. As
described earlier in this chapter and in Chapter 6, newer, quieter types
of jet aircraft are scheduled to replace older, noisier models by the year
2000. Beyond that time frame, it is uncertain how much quieter jet
aircraft can and will become. Since the built-in database of the FAA’s
Integrated Noise Model includes only aircraft which are already in exis-
tence, most noise contour calculations select from among these aircraft
rather than attempting to define a hypothetical future aircraft. For proj-
ections 20+years into the future, the quietest types of existing jet aircraft
are usually selected as representative of unknown future aircraft models.

With respect to propeller aircraft, any reduction in noise generation of
average aircraft in the fleet is likely to be minimal. Current model air-
craft thus can quite realistically be chosen for the purposes of calculating
future noise impacts.

Distribution of Operations

Another set of assumptions which must be entered into the calculation
of future noise contours concerns the distribution of operations by time
of day, runway use pattern, and flight tracks. Adopted airport plans
proposing modifications to the physical configuration of the runway
system should be taken into account in this determination in that such
changes usually will result in a different distribution of operations. Pro-
posed establishment of new instrument approach or departure proce-
dures or adoption of operational policies or restrictions can also affect
airport use patterns. Lacking the existence of proposals such as these,
the safest choice generally is to assume continuation of the present
operations distributions.

Implications of Changing Contour Sizes

For most airports, particularly airline airports and busy general aviation
facilities, noise contours projected for future years will differ in size from
contours representing existing conditions. Depending upon the circum-
stances, the future contours may be either larger or smaller than the
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present ones. Each of these possibilities has implications for compatible
land use planning.

Expanding Contours

At general aviation airport, especially ones with few jet aircraft opera-
tions, noise contours can be expected to expand along with future in-
creases in activity, if any. Airline airports already having a high percent-
age of Stage 3 (comparatively quiet) aircraft operations also may experi-
ence future expansion of noise contours. To assure maximum long-term
land use compatibility, the largest contours that can realistically be proj-
ected should be utilized.

Shrinking Contours

Over approximately the last decade and continuing into the 1990s, the
replacement of relatively noisy jet aircraft with newer, quieter models
has resulted in substantial reductions in the size of noise contours at
most major airline airports. This shrinking of airport noise impact areas
has often been accompanied by pressures to allow development of
noise-sensitive land uses closer to airports. In some cases, such devel-
opment might be reasonable. In general, however, airport land use com-
missions and local planners should resist the temptation to permit these
uses.

The principal danger lies in the reasonably predictable prospect that
airline airport noise contours may begin expanding again after the year
2000. As is the case with general aviation airports, providing maximum
protection for airine airports requires looking at potential noise exposure
levels well beyond the end of this decade and even beyond the 20-year
time frame. Another factor lending credence to use of the largest con-
tours is the increasing public awareness and reaction to noise. Com-
patibility criteria ten or twenty years from now may well set a DNL or
CNEL (or the equivalent) of 60 dB as the upper limit of noise acceptable
for residential land uses.

Other Sources of Aircraft Noise

Noise contours calculated with the FAA’s Integrated Noise Model nor-
mally only take into account airplane takeoffs and landings. Other sour-
ces of aircraft noise are typically not included even though they may be
significant in certain circumstances.

© Engine Run-Up Noise — Many people perceive the noise from pre-
flight run-ups of propeller-aircraft engines to be more annoying than
the noise from overflights, even if the sounds have equal loudness.
Part of the reason for this greater annoyance is that run-up noise is
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As noted in Chapter 6, the just-
released version of INM (4.11)
allows certain engine run-up noise
events to be included in the cal-
culations.
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thought to be less necessary and more under the control of the air-
craft operator. For land uses near the end of a runway, run-up noise
can be louder and more prolonged than overflight noise. This is
especially true when a runway is used predominantly in one direc-
tion. The runway end which is used for landings — when aircraft are
typically the quietest — is also the end at which pre-flight engine run-
ups are normally conducted.

In terms of potential airport land use commission policies, run-up
noise has similarities to single-event noise. ALUC’s do not have the
authority to regulate the noise at its source, but can consider it in
land use compatibility evaluation.

Helicopter Noise — Because of their separate flight tracks, different
operating characteristics, and typically low activity volumes, helicop-
ter operations are usually not included in noise contour calculations.
A simulation of helicopter noise can be included in Integrated Noise
Model calculations. Also, the noise impacts of some types of heli-
copters can be modeled with the separate FAA Helicopter Noise
Model (HNM) or the U.S. Air Force NOISEMAP model and the im-
pacts then manually added to airplane impacts calculated with INM.
Regardless of the modeling method used, inclusion of helicopter
noise in computation of airport noise contours is encouraged, espe-
cially at airports having frequent helicopter activity.

e Agricultural Aircraft Noise — In agricultural locations, agricultural

crop duster aircraft often are the principal contributors to an airport’s
overall noise impact. Agricultural aircraft noise differs from that of
other aircraft and is difficult to accurately portray in airport noise
contours.

— For one, specialized agricultural aircraft are not included in the
INM database. Agricultural aircraft thus must be represented by
other aircraft or, preferably, the necessary data can be generated
by field measurements.

— More important distinctions are that these aircraft seldom climb to
normal traffic pattern altitudes and they often make turns at low
altitudes close to the runway. Unless numerous flight tracks are
modelled, the calculated noise contours tend to maintain a con-
stant width along the flight tracks and never reach a closure point.

~ Thirdly, because of the low flight altitudes and typically loud noise
emissions of agricultural aircraft, noise impacts may be greater in
the vicinity of agricultural fields that require frequent spraying than
they are around low-activity airports. Although these impacts
cannot be modelled — and are not ALUC concerns — they should
be considered in local agencies’ land use planning for agricultural
areas.
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Chapter 3 discusses alernative

methods of categorizing
uses.

land
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DETERMINING ACCEPTABLE NOISE LEVELS

As suggested by the background discussion in the preceding chapter,
there are no absolute scientific measures for establishing which land uses
and noise exposures are or are not compatible with each other. The
best that can be hoped for is that compatibility criteria will reflect what
is acceptable to an average person in the communities involved. A basic
purpose of the Schultz curve depiction of the percentages of people
highly annoyed by various noise levels is to assist in determining accep-
tability. It is important to remember, however, that what may be con-
sidered an acceptable level of noise to a reasonable person will not
satisfy 100% of the public.

Acceptable Cumulative Noise Levels

Cumulative noise exposure metrics remain the principal tool for assess-
ment of the noise levels considered acceptable or compatible with
various land uses.

Residential Areas

Noise compatibility standards, such as those summarized at the begin-
ning of this chapter, typically place primary emphasis on residential
areas. Residential development is not only one of the most noise-sen-
sitive land uses, it usually covers the greatest proportion of urban land.
Several factors contribute to this sensitivity:

- Normal residential construction usually provides less sound atten-
uation than typical commercial construction and windows are
more likely to be open;

- Outdoor activity is a significant aspect of residential land use; and

- People are particularly sensitive to noise at night when they are
trying to sleep.

There are three basic choices as to where to set the limit for acceptable
residential noise exposure. The choices and the rationale for each are
listed in Table 7B.

Other Land Uses

Data on acceptable noise exposure for other noise-sensitive land uses is
not as extensive as for residential uses. Some guidelines exist in the
various documents cited earlier in this chapter. In general, once a cri-
terion has been set for residential uses, the criteria for other land uses
can be established by considering their degree of structural sound at-
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tenuation, outdoor activity, and so on relative to residential uses. The
extent to which land uses types are grouped or separated into categories
for the purpose of compatibility evaluation is a question of ease of use
as discussed in Chapter 3.

Other Measures of Noise Compatibility

Although not always easy to specifically incorporate into noise compati-
bility policies, other factors can play important secondary roles in the
determination of noise level acceptability.

Single-Event Noise Levels

As noted in the previous chapter, there is increasing interest at the
national level regarding establishment of some form of single-event noise
descriptor to supplement the cumulative measure provided by the DNL
metric. In California, the removal of statewide single-event noise stan-
dards from the state regulations has not prevented many airport proprie-
tors from successfully implementing single-event standards for aircraft
operating at their airports. These single-event standards have been
based upon either the noise levels published by the FAA in accordance
with FAR Part 36 or actual measured noise levels recorded at the indivi-
dual airport.

Airport land use commissions cannot set limits for the noise generated
by individual aircraft overflights. So doing would be regarded as a direct
regulation of airport operations. Nothing legally precludes airport land
use commissions from considering single-event noise levels as a factor in
evaluating land use compatibility, but the limitations of any such applica-
tion should be recognized.

A basic difficulty in development of single-event noise level criteria ap-
plicable to land use compatibility assessment is the lack of useful aircraft
noise data. Each of the available data sources has significant shortcom-
ings.

o FAR Part 36 Data — The data resulting from FAR Part 36 is of value
only in distinguishing the relative loudness of different types of air-
craft. The actual points established by the regulations for measure-
ment of noise levels are too far from the runway to be of much sig-
nificance in land use planning, especially at general aviation airports.

e Recorded Data — Recording of actual aircraft overflight noise levels is
mostly done as a routine matter only at airline airports and very busy,
urban general aviation facilities. Data for smaller general aviation
airports is rarely available unless a special study has been conducted
for a particular purpose.
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DNL/CNEL = 85 dB

DNL/CNEL = 80 dB

DNL/CNEL = 55dB

Criteria

Set by the FAA and other
federal agencies as level
above which residential land
uses may be incompatible if
not acoustically treated.

Established by California state
law as the maximum accep-
table for residential and other

incompatible land uses.

Schuliz curve predicts that
about 13% of the population
will be highly annoyed at this
noise exposure,

The contour within which
California Noise Insulation
Standards require an acous-
tical analysis of proposed
residential structures, other
than detached single-family
dwellings.

Suggested by the California
Offica of Noise Control as the
maximum “normally accep-
table” nolse exposure for
residential areas.

Individual noise events will
occasionally cause significant
interference with resldential
land use actlivitles, particularly
outdoor activities, in quiet
suburban/rural communities.

Schultz curve indicates about
7% of population highly
annoyed,

Identifled by the U.S. Environ-
mental Protection Agency as
the level below which “undue
imerference with activity and
annoyance” will not occur.

Individual nolse events will
seldom significantly interfere
with residential land use activi-
ties; commonly occurring noise
events will not cause disrup-
tlon under most circum-
stances.

About 4% of population highly
annoyed at this nolse level.

In urban areas, alrcraft contri-
bution to this level may be less
than that of other nolse
sources,

Suggested
Applicability

e Appropriate for airports in

urban locations,

Suitable for airporis In
suburban settings.

Sultable for airports In qulet,
rural locatlons.

Note: Economic and technical feasibility may need to be taken into account when setting criteria for individual airports.

Source: Hodges & Shuit (December 1963)

Table 7B

December 1983

Residential Noise Compatibility Criteria Alternatives
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One such guideline is @ 45-dB L,
noise level which the FAA con-
siders as the "usual design objec-
tive” for sound insulation of
schools. (FAA - 1989a)

¢ INM Database — The only other readily available source of data
relating aircraft types to the single-event noise levels at various loca-
tions on the ground is the database for the Federal Aviation Admini-
stration’s Integrated Noise Model. This database expresses single-
event noise in terms of Sound Exposure Level (SEL).

Another factor which ALUCs should consider is that aircraft are frequent-
ly not the only source of loud single-event noises. Trucks and motorcy-
cles, farm equipment, and various other noise sources are common in
both urban and rural areas. Determining the relative significance of
aircraft noise may be difficult.

Lastly, as discussed in Chapter 6, no definitive, widely recognized, single-
event noise level guidelines currently exist. The single-event noise re-
search which has been conducted has primarily focused on specific
human reactions such as sleep disturbance. The means of applying such
research to land use decisions is not yet clear.

Until single-event noise level guidelines evolve — assuming they eventu-
ally will — ALUCs have little solid grounds on which to base establish-
ment of single-event noise level compatibility criteria. Any use of single-
event noise level data should generally be limited to supplemental evalu-
ation of special, highly noise-sensitive, land uses such as outdoor the-
aters.

Overflight Altitude

Single-event noise levels are often promoted as useful in identifying the
existence of noise concerns in locations beyond those outlined by
cumulative noise exposure contours. A less problematic alternative is to
use the altitude of aircraft overflights (their height above ground level) as
a means of defining the limits of these additional concerns. At least for
general aviation airports, anecdotal information suggests a correlation
between frequent, low-altitude aircraft overflights and noise-related an-
noyance. Such a measure also correlates with the fear and anxiety com-
ponent of overflight annoyance noted in the previous chapter.

Interior Noise Level Criteria

The California Noise Insulation Standards, cited previously, set a CNEL of
45 dB as the maximum acceptable interior noise level for residential uses
(other than detached single-family dwellings). Although guidelines for
other uses exist, there are no other federal or state interior noise level
regulations. '

Problems arise with developing interior standards for other building uses

because some are used only occasionally and others (such as concert
halls) are especially sensitive to peak noises. The issue then is whether a
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cumulative average noise exposure measure (e.g., CNEL or DNL) is the
most appropriate basis for compatibility standards. Some airport land
use commissions have adopted peak noise level criteria for intermittent
noises. However, application of these criteria poses questions in defin-
ing intermittent noise and in translating projected CNEL values into peak
or maximum noise levels.

In light of these factors, ALUCs contemplating establishment of interior
noise level criteria are advised to:

— Consider whether such criteria are necessary (in general, standard
construction will provide adequate noise level reduction in areas
where exterior noise levels are below 60-dB DNL/CNEL);

~ Limit the applicability to residences, schools, and other equally
noise-sensitive land uses; and

- Base the criteria on the CNEL metric unless data to support other
measures can be documented.

Implications of Noise Mitigation Measures

In a pure sense, the acceptability of a given noise level with respect to a
particular type of land use should solely be a function of the noise level
and the land use. In practice, however, the presence of certain mitiga-
ting measures is usually deemed to modify the basic acceptability equa-
tion. These modifying conditions include the following.

Sound Insulation

Federal guidelines and California state regulations explicitly recognize the
use of added sound insulation as a method of making normally unaccep-
table noise levels acceptable. Such measures are well-suited to land
uses in which almost all noise-sensitive activities take place indoors.
Sound insulation also is often the only option for improving existing
incompatible conditions without changing the land use to one which is
less noise sensitive.

However, the responsibility of airport land use commissions is with re-
gard to proposed new land uses, not existing ones. Rather than accep-
ting the use of sound insulation as a mitigation action, ALUCs primary
strategy should be to seek to prevent development of land uses which are
basically incompatible with the noise conditions. This strategy should
especially be applied to single-family residential development and other
land uses in which noise-sensitive outdoor activities are normal and im-
portant features.
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A sample avigation easement
document is included in Appendix
D.
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Avigation Easements

Much the same concepts pertain to the use of avigation easements as
do to sound insulation. They should not be a principal factor in ALUC
policies for review of land use proposals involving noise-sensitive land
uses in high-noise locations. The preferred compatibility policy should
be to prohibit these uses.

This is not meant to suggest that avigation easements are never appro-
priate. For airport proprietors, they are valuable alternatives to outright
acquisition of existing, otherwise incompatible, land uses and are recog-
nized as such by the FAA and in California state airport noise regula-
tions. Avigation easements also are particularly useful as means of pre-
venting intrusion of tall objects into airport airspace.

Buyer Awareness Measures

Buyer awareness measures such as those described in Chapter 5 do little
to change the fundamental acceptability of high noise levels. However,
in areas of low to moderate noise intrusion, they can be effective
strategies.

The rationale behind the buyer awareness concept is that few people are
highly annoyed by moderate noise — a maximum of 65 dB DNL/CNEL
(or less depending upon the conditions). The intent, therefore, is to give
people who may be annoyed by airport noise timely information with
which to assess how living in an airport vicinity would affect them.

ALUC adoption of policies requiring local implementation of buyer
awareness measures is strongly encouraged for all locations affected by
frequent aircraft overflights.

The Context of Acceptability

A final point to be made on the topic of noise level acceptability is that
what is acceptable depends in part upon the context — the nature of the
proposed action being considered by the community. In this respect,
noise contours and noise impact analyses serve two different functions:
promotion of compatible land use planning; and assessment of environ-
mental impacts of proposed airport development.

Land Use Compatibility

The noise metric function of principal importance to airport land use
commissions is to prevent the development of noise sensitive land uses
in locations where noise levels are significant. Most communities are
able to develop a consensus of what constitutes an acceptable level of
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noise by considering the known existing noise conditions in the com-
munity. (By comparison, as noted below, community reactions to rapid
changes in noise exposure which may be projected to result from a
change in airport configuration or use are often more difficult to predict.)
Proposed new land uses can then be evaluated against this acceptability
criterion even if a gradual increase in the noise exposure is projected
over the long term.

Balancing against this ideal concept of acceptability are the competing
needs of community development. As examined in Chapter 3, various
economic and social factors can shift the line of demarcation between
acceptable and unacceptable noise exposure. ALUCs may need to re-
flect upon such factors when establishing noise compatibility criteria. In
so doing, however, commissions should also remember that their pri-
mary responsibility is toward promoting compatibility between airports
and proposed land use development in the airport vicinity. Local elect-

~ ed officials can weigh the importance of other factors if they so choose.

Environmental Impact Assessment

The other standard application of cumulative noise exposure metrics is
to predict the effects of increased noise resulting from proposed or pro-
jected physical or operational changes at an airport. Addressing these
anticipated effects is one of the functions of environmental impact docu-
ments prepared for airport-related projects.

As a guideline for considering when such changes might be significant
and thus require thorough environmental impact review, the FAA has
established a screening criterion. In noise-sensitive locations where the
DNL already exceeds 65 dB, an increase of 1.5 dB is deemed the thresh-
old of potential significance (FAA — 1986). The FICON report expands
upon this screening concept by recommending that a projected increase
of 3.0 dB within an area exposed to a DNL of 60 to 65 dB also be sub-
ject to analysis and possible mitigation.

Not reflected in these screening criteria is that noise increases of several
decibels may also be significant in quieter environments (ones below
DNL 60). Perhaps the most noteworthy example of this was the com-
munity reaction to flight track changes implemented by the Federal Avi-
ation Administration in the New York/New Jersey area (the Expanded
East Coast Plan). Even though the changes only affected air traffic pat-
terns at altitudes above 3,000 feet and the resulting noise levels were
still well below acceptable DNL levels, the adverse reaction from areas
not previously affected by routine aircraft overflights was substantial.

One explanation for this reaction derives from the fact that most airport-
related noise research has been conducted in areas which have long
been exposed to substantial noise levels. People who live in these loca-
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tions can be characterized as survivors — they are people who are un-
able to move away or they have in some manner adapted to the noise
(Dunn — 1987). The data is not necessarily applicable as a predictor of
the reactions of communities previously unexposed to frequent aircraft
noise even if the new noise is relatively minimal.
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The work of compiling the ac-
cident data was conducted by the
institute of Transportation Studies
at the University of California,
Berkeley. The research methodol-
ogy is described together with
some analysis of the data in a
report entitled The Development
of An Accidsnt Database to Struc-
ture Land Use Regulations in
Airport Runway Approach Zones.
The major findings of this re-
search report are incorporated
into the discussion here.
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Aircraft Accident Characteristics

OVERVIEW

There has long been a general consensus within the airport industry that
some degree of safety concern exists beyond the typical boundaries of
an airport and its runway protection zones. This is particularly true with
regard to general aviation airports which, compared to major airine
facilities, typically control less land beyond the runway ends and have
higher rates of aircraft accidents. Also, land use compatibility planning
at most general aviation airports is not dominated by the extensive noise
exposure areas common to airline airports.

The fundamental difficulty faced by airport and land use planners when
attempting to develop safety compatibility criteria for the vicinity of air-
ports is the lack of useful data. To be of value to land use planning, the
locations of aircraft accidents need to be specifically plotted relative to
the runway used. In a geographic sense, this data should be comparable
to that available for aircraft noise exposure.

Neither the National Transportation Safety Board, which is the primary
repository of aviation accident data in the U.S., nor the Federal Aviation
Administration compile data in this manner. For both agencies, acci-
dents are investigated for aeronautical purposes to determine ways of
improving the design and operation of aircraft and airports and to foster
better pilot skills and techniques. If land use factors are examined at all,
it is done only in a manner incidental to the primary purpose of the
investigation.

A major task in the preparation of this Handbook was the gathering of
data on the precise location of aircraft accidents occurring in the vicinity
of airports. The resulting accident database is summarized in this chap-
ter. Also included here is information describing other characteristics of
aircraft operations and accidents. Chapter 9 then evaluates this data in
the specific context of airport land use commissions and safety compati-
bility planning issues.
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The emphasis in this discussion is
on emergency conditions in which
the aircraft can be maintained
under at lsast some measure of
pilot control. Most of the perfor-
mance characieristice deecribed
here are not applicable in situ-
ations where the asircraft is in-
capable of bsing controlled (be-
cause of mechanical failure or
damage resulting from collisions
with obstacles or other aircraft, for

example).
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AIRCRAFT LIMITATIONS AND PILOT ACTIONS

Chapter 6 outlined the parameters of normal operation of aircraft in the
vicinity of airports. That discussion, presented in the context of airport
noise, is also pertinent to safety compatibility issues in that it addresses
where aircraft regularly fly. The additional factors of importance to the
topic of safety are the performance limitations of aircraft and the actions
of pilots which can cause or contribute to emergency situations. A re-
view of these factors helps to provide some understanding of why air-
craft accidents occur where they do.

Airplane Emergencies

Broadly speaking, aircraft operations emergencies can be divided into
two groups: situations in which the pilot’s control of the aircraft directly
creates the emergency and situations in which some other condition
causes an emergency to which the pilot must react. Among airport-
vicinity airplane accidents in the first of these groups, the most common
is pilot failure to maintain sufficient flying speed. This usually results in a
stall and potentially a spin and uncontrolled descent. In the second
group, common accident factors include adverse wind and weather con-
ditions and loss of power (complete or partial engine failure for either
mechanical reasons or due to lack of fuel).

Airplane Performance Limitations

When not prevented by mechanical or structural damage, the capability
of an airplane to remain under pilot control while flying is largely depen-
dent upon the plane’s airspeed. Even in situations where an engine
failure has occurred, a plane will not go out of control and drop from
the sky if sufficient speed is maintained and enough altitude is available
to give the pilot a chance to react. Most airplanes are capable of gliding
500 to 1,000 feet for every 100 feet of altitude (altitude is lost more
quickly in turns than when gliding straight ahead, however). At a 1,000-
foot traffic pattern altitude, for example, an airplane could travel one to
two miles before reaching the ground.

One major difference among airplanes is between single-engine and
twin-engine types. An obvious, but very important, distinction between
the two is that a twin can experience an engine failure without having a
complete loss of power. Although the asymmetrical thrust plus drag
from the inoperative engine reduce performance to less than half, most
large twins (particularly turbo-props and jets) can hold altitude or even
continue to climb on one engine. For smaller twins with less power, the
functioning engine may do no more than extend the glide distance, pro-
vided that the pilot keeps the aircraft under control.
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For a single-engine plane, the critical airspeed is its stall speed. A twin-
engine plane has two additional milestone speeds: minimum control
speed and best single-engine rate of climb speed. These critical air-
speeds are significant regardless of the flight mode of the aircraft: taking
off, landing, or maneuvering at low speeds. As noted, however, these
speeds are particularly important for a pilot to watch when an engine
failure occurs, especially on takeoff.

e Stall Speed (V,) — This is the minimum steady flight speed at which
an airplane, either single- or twin-engine, can fly. At lower speeds,
the flow of air over the wing does not generate enough lift to match
the aircraft’s weight. If an engine failure occurs before this speed is
reached during the takeoff run, the airplane would remain on the
ground and maximum braking should be applied to bring the plane
to a stop. If the engine failure occurs while the airplane is airborne, it
is essential for the pilot to keep the aircraft above stall speed. The
airplane’s speed can be controlled by adjusting its pitch and, on a
twin, by use of the remaining engine. By staying above stall speed,
an airplane can potentially be guided to a successful emergency land-
ing. A significant factor to note is that an airplane’s stall speed is
higher during a turn (that is, it can stall more readily) than it is in
straight flight.

e Minimum Control Speed (V) — Below this speed, a twin-engine
airplane cannot be controlled with full power on one engine with the
critical engine inoperative. Airflow across the rudder does not gene-
rate enough yawing force to overcome the asymmetrical thrust of a
single engine operating away from the aircraft centerine. Engine
failure below this speed requires a reduction in power on the good
engine in order to maintain directional control. During a takeoff, the
aircraft would either remain on the ground or would, if properly han-
dled, retum immediately to the ground in a controlled manner and
maximum braking then applied (V,_ is typically attained while the
aircraft is either still on the runway or only a few feet above it).

® Single-Engine Climb Speed (Vyse) — V. is the speed at which a
twin-engine airplane operating on one engine can attain the best rate
of climb (or, for some aircraft, the slowest rate of descent). If an
engine fails below this speed, it is possible to stretch a controlled
descent as long as a speed of V,,_ or better is maintained. The air-
craft will quickly retum to the ground, however. Engine failure at a
speed above V,se May not necessitate a forced landing because
many aircraft are capable of using the remaining engine to climb to
an altitude from which a retumn to the airport for a safe emergency
landing can be made.
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Pilot Actions

As alluded to above, pilot actions under emergency circumstances are a
major determinant of whether an accident will result and, if so, how
severe it will be. Pilots are taught a set of procedures to follow if, for
example, an engine stops running. Most critical is to keep the aircraft
under control. Next, time permitting, is to attempt to determine the
problem and, if possible, restart the engine. If an emergency landing
becomes inevitable, the pilot should then try to find a reasonable spot to
put the aircraft down.

When an engine failure occurs while approaching or departing an air-
port, the initial reaction of most pilots is to attempt to land on the run-
way. If a landing traffic pattern is flown at a normal altitude and dis-
tance from the runway, a runway landing should be possible even in a
single-engine airplane. On takeoff, however, the aircraft is headed away
from the runway and a runway landing becomes difficult or, at low al-
titudes, impossible. As mentioned above, an airplane’s descent rate and
stall speed both increase while turning. This characteristic is the reason
why a pilot’s attempt to retum to the runway following an engine failure
at low altitude while on takeoff can have disastrous consequences.

In certain respects, maintaining control of a twin-engine airplane is more
difficult following an engine failure than it is with a single-engine air-
plane. With the latter, a complete engine failure unavoidably results in
descent (assuming the engine cannot be restarted) and the pilot has no
choice but to respond accordingly. With a twin, however, many pilots
think that they can keep the aircraft in the air even when an engine fail-
ure cccurs on takeoff at low altitude. Many light twins, though, do not
have enough power to continue to remain airborne on one engine.
Moreover, because of a twin-engine airplane’s asymmetrical thrust char-
acteristics, lack of immediate and proper pilot response during an engine
failure on takeoff is more likely to lead to an uncontrolled accident than
is the case with a single-engine plane. For most twin-engine airplanes
and most pilots, the prudent course of action if an engine fails at low
altitude on takeoff is to reduce or shut off power to the good engine
and glide back to the ground just like would be done in a single-engine
plane.

In the few moments that a pilot may have available in which to select an
off-airport emergency landing site, there is no certainty that the best site
can be spotted — particularly at night or under IFR weather conditions —
or that it can be reached. A large, flat, open area is preferable; but, if
one cannot be found, a small open space or a street or parking lot are
often the best candidates. Usually, an effort will be made to avoid
people, buildings, large trees, and other such objects. Smaller objects,
such as ditches and wires, may not be obvious until it is too late to
avoid them. Luck consequently plays a significant role in such circum-
stances.
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Helicopter Emergencies

As with airplanes, airspeed and altitude are also critical determinants of
whether a pilot can maintain control of a helicopter in the event of an
emergency involving an engine failure. Although helicopters cannot
glide as far as airplanes can (a typical glide ratio at optimum airspeed is
300 to 500 feet horizontally per 100 feet of altitude lost), neither do
they necessarily crash if an engine should fail while in flight. Indeed,
because helicopters can safely descend much more steeply than air-
planes, the area needed for an emergency off-airport landing can be
much smaller. Also many of the newer, moderate-size helicopters —
especially turbine-powered ones — have twin engines driving the main
rotor.

The procedure used for emergency helicopter landings following an
engine failure is known as autorotation. In simple terms, autorotation
involves disengaging the main rotor from the engine drive system, thus
enabling the blades to rotate freely. Air traveling upward through the
blades causes them to continue rotating and producing lift to slow the
descent. Also, the rotation of the main rotor drives the tail rotor to al-
low directional control to be maintained.

The altitude from which an emergency autorotation descent can suc-
cessfully be conducted is dependent upon several factors with airspeed
generally being the most significant. From near cruising speeds, most
helicopters can perform an autorotation from an altitude of 100 feet or
even slightly less. However, when hovering at zero airspeed, 500 feet of
altitude may be needed. In effect, the altitude must be traded for for-
ward speed before successul autorotation can be accomplished.

AVAILABILITY OF ACCIDENT LOCATION DATA

Historical Data

A vast amount of data on aircraft accidents is available from the Nation-
al Transportation Safety Board (NTSB), the primary repository of aircraft
accident data in the U.S., and from the Federal Aviation Administration.
As noted at the beginning of this chapter, however, data regarding the
location of aircraft accidents is scarce.

Approximate Location Data

For each accident which the National Transportation Safety Board inves-
tigates, a Factual Report (NTSB Form 6120.4) is completed. Included in
the report are data entries for distance from airport center and direction
from airport. This information could be valuable for land use compati-
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The NTSB has not published this
information for later years in its
Annual Review of Aircraft Accident
Data. Nevertheless, the consis-
tency of the numbers for the years
examined suggests that the aver-
age remains basically valid today.

See Chapter 9 for a description of
APZs.
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bility planning purposes if it were precisely caiculated. Its usefulness is
limited, however, because the accident investigation form requires only
that the data be given to the nearest statute mile.

A compilation of the NTSB accident proximity data for the years 1974
through 1981 is shown in Figure 8A.

The data reveals that nearly half (47%) of all aircraft accidents take place
on an airport. Another 30% are en route accidents — defined here as
ones occurring more than 5 miles from an airport. This leaves 23% of
all accidents which can be classified as airport-vicinity accidents, poten-
tially including some en route accidents which happened to take place
within 5 miles of an airport.

Precise Location Data

Several previous research efforts have endeavored to document the type
of precise aircraft accident location data which would be pertinent to
airport land use compatibility planning. Although each of the studies
provides significant information, all are limited in scope.

o Report of the President’s Airport Commission — This commission,
best known as the Doolittle Commission in honor of its chairman,
James Doolittle, conducted one of the first comprehensive studies of
the noise and safety relationships between airports and surrounding
communities. The commission’s 1952 report is valuable today for the
historical perspective it gives to current airport compatibility issues.
Among other things, the commission plotted the location of over 30
off-airport commercial and military aircraft crashes which caused
death or injury to persons on the ground (there is no indication in the
report that any data was gathered regarding non-injury accidents).
Despite the rather limited database, the commission’s report lead to
the establishment of what became known as clear zones and are
now called runway protection zones at the ends of airport runways.

e Department of Defense Air Installation Compatible Use Zone
(AICUZ) Program — The AICUZ program was established in 1973 as
a joint effort of the several branches of the military. An element of
the study leading to the creation of the program entailed assembly
and analysis of data regarding the locations of military aircraft acci-
dents around air bases. The data covered the period from 1968
through 1972 and included more than 300 major airfield-related ac-
cidents which occurred within 10 nautical miles of the runway. The
study served to define areas of significant military aircraft accident
potential, known as Accident Potential Zones (APZs).

e FAA Commercial Aircraft Accident Study — A 1990 FAA study
(Location of Aircraft Accidents/Incidents Relative to Runways) com-
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Proximity of General Aviation Accidents to Nearest Airport
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Particularly useful in this regard is
data on the phase of operation of
aircraft at the time of an accident,
Table BA comtains a summary of
published NTSB data on this sub-
ject.
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piled data regarding the location of commercial aircraft accidents
relative to the runway involved. Data was gathered by review of
National Transportation Safety Board dockets containing the com-
plete record of the board’s investigation of each accident. A total of
246 accidents and incidents occurring over a 10-year period (1978-
1987) were included in the analysis. Of these, the majority (141)
were limited to the immediate vicinity of the runway. Some 87 were
classified as being either: a landing accident/incident in which the
aircraft impacted with the ground more than 2,000 feet from the
runway threshold; or a takeoff crash after the aircraft became air-
borne, but before it reached the first power reduction or VFR pattern
altitude. Another 18 entries were landing undershoots occurring
within 2,000 feet of the runway end. Figure 8B depicts the locations
of the 16 landing (including 4 undershoots of more then 500 feet)
and 23 takeoff accidents/incidents for which adequate locational data
was available.

e Reid-Hillview Airport Land Use Safety Compatibility Study — Anoth-
er recent study which sought to pinpoint the location of aircraft ac-
cidents was one conducted by Hodges & Shutt for the Santa Clara
County Airport Land Use Commission in 1991. The study was limit-
ed in scope to airports similar in character and level of activity to
Reid-Hillview Airport. The data was gathered through direct contact
with airport managers. In total, the research plotted the location of
70 accidents from 14 airports (Figure 8C). The location of crash sites
for accidents occurring during departures were plotted relative to the
departure (climb-out) end of the runway; no adjustment was made
for the varying lengths of the runways (the runway lengths ranged
from 2,500 to 8,000 feet, with the median being about 3,100 feet).
The crash sites for arrival accidents were plotted with respect to the
intended landing runway.

Theoretical Areas of High Accident Probability

By examining the available data on types and locations of accidents in
conjunction with information on airplane operational parameters as dis-
cussed earlier, it is possible to ascertain where accidents can theoret-
ically be expected to occur most often.

Approach/Landing Accidents

The great majority of aircraft landing accidents take place on or immedi-
ately adjacent to the runway. Indeed, NTSB data indicates that some
two-thirds of all landing accidents occur during touchdown or roll-out
(usually hard or long landings, ground loops, etc.). Although frequent in
occurrence, these types of accidents seldom (less than 5% of the time)
result in serious or fatal injuries.
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Phase of Percent of Proportion
Operation Total Fatal/Serlous
Standing 0.9 41.0
Taxi 3.2 41
Takeoff
Run 4.6 6.7
Initial Climb 13.1 328
Other 2.2 16.8
Total 19.9 25.0
In Flight
Climb 25 42.8
Cruise 14.4 37.0
Descent 4.0 58.7
Maneuver 13.9 490
Total 34.8 45.1
Landing
Pattern 2.9 45.7
VFR Final 6.0 27.7
IFR Initial/Final 1.0 70,0
Touchdown 135 7.3
Roll 12.2 26
Go-Around 25 .7
Other 1.8 225
Total 40.0 1685
Other/Unknown 1.2 67.9
ALL ACCIDENTS 100.0 28.2

types for the period 1974-1989.

Note: Data includes all U.S. general aviation accidents by all aircraft

Source: Data compiled from NTSB, Annual Review of Aircrait Accident Date — General Aviation 1974-1988

Table 8A

December 1993

Accidents by Phase of Operation
U.S. General Aviation
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Of the remaining landing accidents, more than half take place on final
approach. A common circumstance that can result in an approach ac-
cident is pilot misjudgment of the aircraft descent rate and failure to add
power soon enough to keep the aircraft in the air. Poor visibility, unex-
pected downdrafts, or tall objects beneath the final approach course can
intensify this problem. Another prospective type of landing accident can
occur if a pilot overshoots a turn from base to final and inappropriately
cross controls the airplane rudder and ailerons while attempting to re-
turn to the runway alignment. The result can be a stall, spin, and un-
controlled crash.

These types of events all will tend to place the accident site fairly close
to the extended runway centerline. Also, because lower altitude de-
creases the chances of successful recovery from unexpected conditions,
accidents can be expected to be more common closer to the runway
end than at points farther away.

Takeoff/Departure Accidents

Historical data indicates that the greatest proportion of takeoff/departure
accidents — some 65% — take place during the initial climb phase. This
finding is consistent with two factors:

— Aircraft engines are under maximum stress during the initial climb
phase and thus somewhat more susceptible to mechanical
problems than at other times; and

- Secondly, on average-length runways, once an aircraft has begun
to climb, it is often too late to make an emergency landing and
stop on the runway without overshooting the far end.

With respect to where takeoff accidents occur, a much greater disper-
sion of sites can be hypothesized than is the case for landings. Landings
all involve aircraft descending at similar angles toward about the same
point on the runway. By comparison, more variables affect the three-
dimensional path of aircraft takeoffs, even under normal conditions. For
one, climb rates and other takeoff performance characteristics differ
substantially from one aircraft type to another. Also, even for similar
types of aircraft, the flight track and the altitude above any given point
along it will vary depending upon the aircraft payload, piloting tech-
niques, and the intended direction of flight after takeoff.

The differences in performance characteristics of single-engine versus
twin-engine propeller airplanes is particularly illustrative.

e Single-Engine Airplanes — For single-engine airplanes, a high per-
centage of accidents can be expected to occur within 7,000 to 9,000
feet of the start of takeoff roll. This distance is calculated based upon
an assumed occurrence of an engine failure at an altitude of 500 feet
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See Appendix B for a more com
plete description of the data sour-
ces considered, the research
methodology employed, and the
specific data included in the data-
base.
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with the aircraft then gliding back down to the ground (and also as-
suming the ground level to be equal to that of the airport). As previ-
ously discussed, at altitudes above 500 feet, it is possible to retum to
the runway for an emergency landing and most pilots will attempt to
do so rather than continue straight ahead. At lower altitudes, the
most prudent pilot action is to seek a landing site as close to straight
ahead as practical.

® Twin-Engine Airplanes — With a twin-engine airplane, an engine
failure on takeoff does not necessarily mean that the aircraft will im-
mediately glide back toward the ground. The altitude at engine fail-
ure and the manner in which the remaining engine is operated thus
add more variables to where the plane can be most expected to put
down. If an engine failure occurs at or below best single-engine rate
of climb speed (V, ), the aircraft would normally be just airborne and
controllable, but sometimes unable to climb. At these low speeds,
the proper pilot action should be to reduce or shut off power to the
remaining engine and glide back to the ground as would a single-en-
gine airplane. At speeds slightly above Vyee, twin-engines airplanes
may theoretically be capable of climbing, but for a pilot to make this
happen under emergency conditions is difficult. Sometimes, a pilot
will try to maintain power in the functioning engine, but then lose
directional control of the aircraft and crash. A relatively wide disper-
sal of accident sites — both in distance from the start of takeoff and
to either side of the extended runway centerline — can thus be pre-
dicted in theory.

New Research

In order to obtain the precise airport-vicinity accident location data
deemed highly important to the purposes of this Handbook, basic new
research was concluded to be necessary. After investigating several
possible data sources — principally direct contact with individual airports
versus review of the NTSB Factual Reports — the latter method was
found to provide the most complete and consistent data. The research
was conducted by the Institute of Transportation Studies, at the Univer-
sity of California, Berkeley.

The database which has resulted from this research:
— Encompasses all 50 states;
— Covers a time period from 1983 into 1991;
~ Contains data only on accidents, not incidents;

- Contains a total of 400 aircraft accident records (190 arrivals and
210 departures); and
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- Includes all types of general aviation airplanes, but not airline air-
craft, helicopters, or other aircraft types (ultralights, blimps, etc.),
or military aircraft.

A somewhat broad definition of airport vicinity was used for the purpos-
es of this research. Airport size was recognized as being a significant
determinant of whether an accident site a certain distance beyond the
runway is on or off the airport property. Consequently, all accidents not
confined to the immediate vicinity of the runway or its associated safety
zones are included in the database. For the outer boundary of the air-
port vicinity, a 5-mile radius — measured from the airport center in ac-
cordance with the NTSB data format — was selected.

AIRCRAFT ACCIDENT LOCATION PATTERNS

ALl v acckiar odation sal The following paragraphs highlight notable findings from the current

exhibits roted in this seciion can research. Comparative data from other sources is indicated where ap-
be found at the end of this chap- plicable. Table 8B presents a numeric summary of the percentages of
tor. various categories of accidents represented in the database. Selected

distance data is listed in Table 8C. Table 8D summarizes some com-
parative accident data for all US. general aviation aircraft accidents, both
on-airport and off.

Arrival versus Departure Differences

See  Appendix B Jor/%ie criseris The first question assessed in review of the accident location data was to

used to distinguish between ar- determine how the pattern of aircraft landing accidents differs from the
rivals and departures for cir- pattern for takeoff accidents. An important issue in this analysis is what
cumstances such as touch-and- point to use as a common reference within each of these accident cate-
goes and missed approaches. gories

e Arrivals — For landing accidents, this decision is easy. The landing
threshold, whether it be the actual runway end or a displaced thresh-
old, is the relevant point. Exhibit 8A illustrates the spatial distribution
of all arrival accidents occurring within 25,000 feet of the runway

landing threshold.
: e Departures — For takeoffs, two choices of common reference point
As used herein, the departure end e i ;
of the mw‘?. e orid whi:;, the are apparent: the beginning point of the takeoff roll and the depar-
aircraft passes on takeoff and ture end of the runway. Except for touch-and-goes and intersection
climb-out. departures, the runway length represents the difference between the

two points. Each of these choices has theoretical merits as to the
utility of the information provided.

- Measuring from the start of takeoff roll recognizes the fact that,
once an aircraft is airborne, the location of many accidents is in-
dependent of the runway length.
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Category All Arrival Departure
Accldents involving: Accldents Accidents Accldents
Total Database 400 100.0% 180 100.0% 210 100.0%

Alrcraft Type
Single-Engine Propellor 289 72.3% 125 65.8% 164 78.1%
Twin-Engine Propslior 109 27.3% 63 33.2% 45 21.4%
Business Jet 2 0.5% 2 1.1% 1 0.5%
Time
Dawn 2 0.5% 1 0.5% 1 0.5%
Day 262 65.5% a7 51.1% 185 78.6%
Dusk 17 4.3% 14 7.4% 3 1.4%
Night 119 28.8% 78 41.1% 41 19.5%
Weather Condlilons
VFR 298 74.8% 122 64.2% 177 84.3%
IFR i 25.3% 68 35.8% 33 15.7%
Approach Type
Visual Approaches 128 67.4%
Non-Precision Approaches 15 7.9%
Predision Approaches 45 23.7%
Pilot Control
Some 121 30.3% 58 30.5% 63 30.0%
None 234 58.5% 108 57.4% 125 58.5%
Unknown 45 11.3% 23 12.1% 22 10.5%
inflight Collision with Object
Yes 165 41.3% a7 45.8% 78 37.1%
No 235 58.8% 103 54.2% 132 62.9%
Aircraft Damage
Destroyed 297 74.3% 143 75.3% 154 73.3%
Substantial 96 24.0% 45 23.7% 51 24.3%
Consequences
Onboard Fatslities 234 58.5% 108 56.8% 1286 60.0%
Ground Fatalities 4 1.0% 2 1.1% 2 1.0%
Onboard Serious Injury 108 27.3% 54 28.4% 55 26.2%
Ground Serious Injury 5 1.3% 2 1.1% 3 1.4%
Traffic Pattern Direction
Left 179 44.8% 91 47.9% 88 41.9%
Right 24 6.0% 12 6.3% 12 57%
Unknown 187 49.3% 87 45.8% 110 52.4%
Runway Length
Less than 4,000 ft. 157 39.3% 61 32.1% 86 45.7%
4,000 ft. to 5,999 ft. 127 31.8% 62 32.6% 85 31.0%
6,000 ft. or more 116 29.0% 687 35.3% 49 23.3%
Note: Numbers in each category may not add to 100% because of mathematical rounding or missing data
in some records,
Source: Data compiled by Hodges & Shutt (December 1983)

Table 8B

Accident Characteristics - Proportions
Handbook Database
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Mean Distances (Feet)
All Normalized
Operations Arrivals Departures Departures
Runway Length
All Categories 4,940 5,380 4,540
Swath Length
All Categories 230 280 170
Pilot Control
Some 240 270 220
None 180 240 130
Accident Location
All Categories 3,380 5,780 1,240
Aircraft Type
Single-Engine 2,540 5,080 890
Twin-Engine 5,080 8,330 2,160
Pilot Control
Some 2,700 5,060 770
None 3,710 6,100 1,360
Visibility
VFR 2,270 5,490 1,210
IFR 5410 7,320 1,420
Time of Day
Dawn/Daylight/Dusk 2,600 5,280 980
Night 4,540 7.820 2,320
Median Distances (Feet)
Al Normallzed
Operations Arrivale Departures Departures
Runway Length
All Categories 4,660 5,000 4,200
Swath Length
All Categories 130 160 100
Pilot Control
Some 150 160 140
None 100 150 70
Accident Location
All Categories 1,650 4,940 880
Aircraft Type
Single-Engine 1,260 4,080 770
Twin-Engine 3,330 7.480 1,600
Pilot Control
Some 1,350 4,750 770
None 1,780 5,000 790
Vislbility
VFR 1,030 4,430 770
IFR 3,960 8,430 1,800
Time of Day
Dawn/Daylight/Dusk 1,010 4,450 770
Night 3,660 6,460 1,460
Notes: e All distances rounded to nearest 10 feet.

e Accident location distances calculated along runway centerline, ignoring offset to left or right. Arrival
distances measured from landing threshold; departure distances from start of takeoff roll; normalized
departure distances from departure (climb-out) end of runway.

Source: Data compiled by Hodges & Shutt (December 1983)

Table 8C

Accident Characteristics — Distances
Handbook Database
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* Comparable data not available for all years. Data shown is
tablulated for the following years:

8 4974-1979 ¢ 1977-1989
b 1974-1985 9 1980-1989

e Data includes all general aviation accidents, both on- and off-
airport,

Source: NTSB, Annual Review of Aircraft Accident Data — General Aviation 1974-1989

Percent of Proportion
Total Accidents Fatal/Serlous

Time of Day

Dawn/Daylight/Dusk 89.1° 24.2°

Night 10.9 46.9
Weather Conditions

VFR 91.9° 22.8°

IFR 8.1 67.4
Aircraft Darmage

Destroyed 28.0°

Substantial 70.8

Minor/None 12
Type of Injuries

Fatal 17.8°

Serious 10.8

Minor/None 71.4
Aircraft Type

Single-Engine Airplanes 80.0¢ 27.8¢

Twin-Engine Airplanes 9.3 a37.5

Business Jet 0.5 33.8

Helicopter 7.5 276

Other 2.8 526
Note:

Table 8D

Selected NTSB Accident Data

December 1993

U.S. General Avlation
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= On the other hand, circumstances resulting in an accident 2,000
feet beyond the end of a 5,000-foot runway might result in noth-
ing more than an emergency landing on a 10,000-foot runway.
Normalizing the data by measuring from the departure end of the
runway thus takes into account the significance of runway length
in many departure accidents.

Exhibits 8B and 8C show the distributions measured in terms of each
of these reference points. As can be expected, the clustering of
points is much tighter when measured from the departure end of the
runway.

The total number of accidents in the database is split almost equally
between arrivals and departures. By comparison, NTSB data indicates
that landing accidents occur about twice as often as takeoff accidents
(Table 8A). The substantial number of landing accidents which take
place on or near the runway accounts for most of this difference.

Effects of Runway Length

Another means of factoring out the runway length variable for departure
accidents is to individually assess the location distributions associated
with different length runways. Exhibits 8D, 8E, and 8F illustrate the
results for runway lengths of less than 4,000 feet, 4,000 to 5,999 feet,
and 6,000 feet or more, respectively. The sites of the departure acci-
dents are plotted with respect to the start of takeoff roll.

One finding apparent from these illustrations is that the longer the run-
way, the greater the spread of departure accident locations. Neverthe-
less, the locations tend to be most closely bunched around the end of

the median length runway in each of these groups.

Another, perhaps somewhat surprising, variable revealed by the three

charts is that arrival accidents also are more spread out for longer run-
ways than for shorter ones. A review of the data suggest several pos-
sible explanations for this phenomenon:

- Almost half (47%) of all accidents on runways of 6,000 feet or
more are by twin-engine aircraft compared to only 8% on run-
ways under 4,000 feet.

- Long runways have more IFR accidents — 43% for runways of
6,000 feet or more, 12% for runways of less than 4,000 feet.

- Similarly, for nighttime accidents, more occur on long runways
(48%) than on short ones (16%).
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Not certain from the accident
records is whether accident loca-
tions reported as being on the
extended runway centerline might
actually be several hundred feet
off to the side, especially for ac-
cidents occurring some distance
from the runway end. It is appar-
ent from NTSB reports that preci-
sion in terms of accident site loca-
tion was not a high-priority objec-
tive. Every effort was made in the
review of the records to determine
the accident location as precisely
as poasible, but the actual number
of points truly on centerline is
probably less than shown in the
databasse.

Deacember 1993

Aircraft Type Variables

Single-Engine Propeller Airplanes

Exhibit 8G illustrates the pattern of off-airport landing and takeoff acci-
dents by single-engine propeller airplanes. As hypothesized above, the
accident locations tend to be clustered close to the runway ends and
also relatively near the extended centerline. For approach/landing ac-
cidents, the median distance is 1,260 feet from the landing threshold.
For takeoffs/departures, the median distance is 770 feet from the depar-
ture end of the runway and 4,090 feet from the start of takeoff roll.
Also, almost 90% of the departure accident points lie within 9,000 feet
of the start of takeoff roll.

Multi-Engine Airplanes

The database indicates that the accident locations for twin and other
multi-engine airplanes, including jets, are comparatively more stretched
out than those for single-engine airplanes. Exhibit 8H depicts the distri-
bution. The majority of the approach/landing accidents are within 500
feet of the extended runway centerline, but the median distance is more
than 3,300 feet from the landing threshold. The takeoff/departure ac-
cidents are widely scattered as conjectured in the earlier discussion of
aircraft and pilot performance during emergencies. Although the median
accident site distance is some 1,600 feet from the departure end of the
runway, the sites are spread about evenly in the 5,000 to 10,000-foot
range measured from the start of takeoff roll.

Airline Aircraft

The project database does not include airline aircraft accidents. For an
assessment of these accidents, reference should be made to the FAA
commercial aircraft accident study cited earlier in this chapter.

Helicopters

Helicopter accidents were not included in the Handbook database be-
cause of helicopters distinctly different operational characteristics com-
pared to those of airplanes. Data comparable to that presented here for
airplanes may exist in NTSB Factual Records, but has not been compiled
in any published source.

The most detailed recent assessment of helicopter accident locations is
one documented in two reports prepared for the Federal Aviation Ad-
ministration — Analysis of Helicopter Mishaps at Heliports, Airports, and
Unimproved Sites and Analysis of Helicopter Accident Risk Exposure near
Heliports, Airports, and Unimproved Sites (Systems Control Technology —
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1991 and 1992). This study found that (between 1977 and 1986) some
37% of helicopter accidents took place on or within 1 mile of a landing
site whether it be at an airport, a heliport, or other location. Among all
types of helicopter mishaps (accidents plus incidents), 60% involved
obstruction strikes — 38% at the landing site and 22% within 1 mile.
The majority of the latter group were wire strikes and in each case the
wires were unmarked. This finding lead the authors of the study to
recommend the marking of wires and other objects within a buffer zone
below the standard 8:1 approach/departure surface slope of helicopter
facilities.

Three additional observations are worth noting regarding helicopter ac-
cident locations:

- Because helicopter landing sites are small, a substantial proportion
likely occurs, or affects locations, beyond the landing site boun-
daries.

- Helicopters can take off and land in almost any direction from a
heliport, obstacles and wind direction permitting.

— Beyond the immediate vicinity of the landing site, helicopter flight
tracks may be widely divergent unless specific procedures are
established for a given airport or heliport.

Pilot Control Variables

In the discussion of emergency procedures earlier in this chapter, the
point was made that a pilot will, if possible, normally attempt to steer
the aircraft to an open area when an emergency landing is unavoidable.
A general assumption has been that most aircraft are under some con-
trol when forced down. The extent of pilot control was therefore one of
the variables assessed in the review of the accident Factual Records.

The results of the research were surprising: in over half of the cases
included in the database, the aircraft was not under control when it hit
the ground. A probable explanation for this number being so high is
that the database includes only accidents, not incidents. Thus, if a pilot
makes a successful emergency landing without causing serious injuries or
substantial damage, the event is classified as an incident and does not
appear in NTSB records even if the landing site is not an airport runway.

Exhibits 8] and 8) show the location patterns for accidents in which there
was some pilot control and no pilot control, respectively. For both ar-
rivals and departures, the some pilot control accidents are more tightly
clustered near the runway. This pattern suggests that the pilots have
made some attempt to reach the airport, perhaps landing in a nearby
open area.
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Other Variables

Weather Conditions

Exhibits 8K and 8L show the respective distributions of accidents which
took place during visual flight rules (VFR) weather conditions versus
those occurring during instrument flight rules (IFR).

A comparison of the two figures indicates that IFR arrival accidents tend
to occur farther from the end of the runway than VFR accidents do — a
median distance of nearly 4,000 feet from the runway approach end for
IFR arrivals versus 1,000 feet for VFR landings. However, for accidents
within 2,500 feet of the landing threshold, IFR crash sites appear more
likely to be significantly offset from the runway alignment than is the
case with VFR accident locations. This propensity for close-in deviation
from the runway centerline probably reflects accidents which occur dur-
ing circling or missed approaches. The database includes too few IFR
departure accidents to enable conclusions to be drawn.

It is noteworthy that the Handbook database includes a higher percent-
age of IFR accidents (25%) than occurs among all general aviation ac-
cidents (8% — see Tables 8B and 8D). This disparity can be accounted
for by the fact that on-airport accidents, the preponderance of which
occur under VFR conditions, are excluded from the database.

Time of Day

NTSB data reveals that approximately 89% of all general aviation acci-
dents take place during dawn, daylight, or dusk, with about 11% occur-
ring in hours of darkness (officially, one hour after sunset to one hour
before sunrise). No definitive data is available on the percentage of all
aircraft takeoffs and landings made at night, but a reasonable estimate is
7% to 10%. Considered together, these figures indicate that the night-
time accident rate is greater than the daytime rate, but not substantially
50.

Of all the accidents in the Handbook database, approximately 30% took
place at night. Moreover, nighttime accounted for over 40% of the
arrival accidents in the database. If these figures are representative of all
off-airport accidents, they suggest that nighttime increases the propensity
for accidents to occur beyond the runway environment. Exhibits 8M
and 8N show the locational distributions of dawn/daylight/dusk versus
nighttime accident sites. As can be seen, the nighttime accident sites are
generally farther from the runway than are the daytime accident sites —
the median is some 2,600 feet greater for arrivals and 700 feet more for
departures.
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NATURE OF IMPACT

The nature of the impact that occurs when a small aircraft comes down
off airport can vary from a nearly normal landing to a catastrophic crash.
When the aircraft remains under control and a reasonably open emer-
gency landing site can be found, the impact can be relatively minor —
the potential for injury to people on the ground is small and the aircraft
occupants have a strong probability of surviving. The most serious ac-
cidents, in terms of risks to people on the ground as well as to the air-
craft occupants, are those in which the pilot either:

- Loses control of the aircraft and, because of damage, low altitude,
or improper procedures, is unable to regain control; or

~ Is unable to select a reasonable forced landing spot because of
darkness, fog, or the nonexistence of such a spot.

The following discussion examines available data and theoretical findings
regarding the nature of the impact from an aircraft accident.

Severity

As can be expected, off-airport aircraft accidents tend to be more severe
than those occurring on or near a runway. The accident database sum-
mary (Table 8B) indicates that the aircraft is destroyed in some 75% of
off-airport accidents. Moreover, fatal injuries occur more than half of
the time — 57% for arrival accidents and 60% for departure accidents.
By comparison, NTSB data (Table 8D) shows that for all accident loca-
tions, the rates for destroyed aircraft and fatal injuries have been only
28% and 18%, respectively.

It must be remembered, however, that these figures are relative to the
total number of accidents. No information is available regarding how
often aircraft make an emergency landing on or off of an airport without
incurring substantial damage or resulting in serious or fatal injuries.
Nevertheless, the percentage involving severe consequences is undoub-
tedly much less when all mishaps (incidents as well as accidents) are
taken into account.

Darkness and poor weather both adversely affect the severity of acci-
dents. According to NTSB data, less than 25% of dawn/daylight/dusk
accidents involve serious or fatal injuries, compared to nearly 50% of the
night accidents. Likewise, IFR accidents have serious or fatal results
some two-thirds of the time, whereas less than a quarter of VFR acci-
dents have such severe consequences.
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Swath length is defined as the
distance between where an air-
craft first touched the ground or
an object on the ground and
where it subsequently came to a
rest.
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Accident Swath

One of the variables examined during the review of NTSB accident
records was the swath length associated with each accident. Adequate
information with which to assess this factor was available in only about
60% of the Factual Records. Among the conclusions reached regarding
the accidents represented in the database are:

— The median swath length for all accidents is approximately 130
feet.

- Accidents in which the aircraft was under some pilot control typ-
ically have longer swath lengths (150 feet on average) than those
where the aircraft was out of control (100 feet average).

Accidents Involving Collisions with Objects

Aircraft collisions with objects on the ground can be the cause of ac-
cidents or simply a secondary factor in the consequences of the event.
The NTSB's annual reviews of general aviation accident data include
counts of accidents in which objects were a cause or factor, although
the format and content of the data changes every few years. Table 8E
presents a summary of this data.

In evaluating the data’s significance, several points should be recognized:

- The data includes accidents involving all types of aircraft helicop-
ters, hot air balloons, etc.), not just airplanes.

- The location of the objects involved may be either on or off air-
port.

— The counts include accidents during all phases of aircraft
operation — taxiing accidents, as well as those during approaches,
departures, or en route.

- No distinction is made between accidents in which the objects
listed were the cause versus ones in which they were only in-
volved in a secondary manner.

- The severity of the accidents is not reflected by the data.

A particularly noteworthy finding of the data is the rarity of accidents
involving residences or other buildings. For an 8-year period (1982-
1989), the annual average was only 8.1 and 9.9 per year for residences
and other buildings, respectively. An earlier study by the Aircraft Own-
ers and Pilots Association (AOPA - 1985) for the years 1964-1982
showed a higher average number of collisions with residences and other
buildings — a total of 29.6 per year (also summarized in Table 8E).
However, more aircraft operations, as well as nearly 65% more acci-
dents, took place annually during that period compared to the more
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recent data. The percentage of annual accidents involving residences
and buildings thus averages only about 0.65% in both data sets. The
results of the accidents included in the database are consistent with the
NTSB data. Only 1 accident of the 400 in the database involved a col-
lision with a residence and only 11 involved other buildings. (Again,
remember that the Handbook database excludes accidents confined to
the immediate runway environment.)

Effects of an Aircraft Collision with a Building

As part of a previous research study (Hodges & Shutt — 1985), data was
gathered regarding the probable effects of a small aircraft colliding with
a typical house or other small building. The research entailed a search
for previous studies on the subject, review of historical accident records,
and interviews with building demolition experts and aircraft salvage com-
panies. Consideration was also given to what effects might theoretically
be predicted.

Variables
The consequences of an aircraft collision with a building were found to
be affected by many variables. Among the primary ones are:

- The aircraft weight.

- The amount of fuel on board.

- The speed of the aircraft, both horizontally and vertically, at the
time of the collision.

— The angle of contact with the structure (i.e., glancing or head-on).
- The aircraft attitude when the collision occurs.
— The composition of the building surface struck by the aircraft.

— The occurrence of fire after the impact.

Conclusions

The study determined that the combination of these variables is so great
as to preclude definitive conclusions. The effects can only be estimated
within a wide range of possibilities. To the extent that any meaningful
conclusions can be reached from the data obtained, they can be sum-
marized as follows:

e Significance of Aircraft Size — Other factors being equal (which, for
any two accidents, they never are), more damage will be produced
by larger, faster aircraft than by smaller and slower ones. The
amount of kinetic energy produced by a small, but fully loaded,
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Average % of % of All
Number/Year Category Accldents
Accidents Involving Objects on the Ground (1982-1989)°

Type of Object Involved

Residences 8.1 1.4 0.3

Other Buildings 9.9 1.7 0.4

Fencas/Walls 88.0 15.1 3.2

Poles/Towers 26.4 45 1.0

Wires 108.3 18.6 3.9

Trees 2425 41.7 8.8

Other Objects 98.3 16.9 3.6

Total - All Objects 5681.4 100.0 21.2

All Accidents 2,742 100.0

Accidents Involving Buildings and Residences (1964-1982)°

Phase of Flight
On-Ground 9.1 30.8 0.20
Traffic Pattern 17.8 60.1 0.40
In-Flight 2.7 9.1 0.06
Total 29.6
Type of Injuries On-Board or On-Ground
Fatal 3.7 12.5 0.08
Serious 4.4 149 0.10
Minor/None 215 72.6 0.48
Total 29.6 100.0 0.66
Type of Injuries to People On-Ground
Fatal 05 27.8 0.011
Serious 06 33.3 0.013
Minor/None 0.7 38.9 0.016
Total 1.8 100.0 0.040
All Accidents (1964 - 1982) 4,510 100.0
Number of People Injured in Accidents Involving Buildings and Residences (1964--1’982)b
Type of Injury
Fatal 18 28.7
Serious 13 205
Minor/None 3.3 50.8
Total 6.4 100.0

Sources:
NTSB, Annual Review of Aircraft Accident Data — U.S. General Aviation, 1982-1989
Alrcraft Owners and Pilots Association (1985)

Table 8E

Accidents Involving Objects or People on the Ground
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single-engine airplane flying at minimum speed is equivalent to that
of a small automobile travelling at about 55 miles per hour. By com-
parison, a cabin-class twin would generate kinetic energy similar to
that of a loaded 10-ton truck traveling 60 miles per hour (McElroy -
1973).

e Aircraft Design Factors — Unlike automobiles, aircraft are not design-
ed for collisions. The disintegration of the wings and fuselage of a
small, general aviation aircraft as it collides with a building dissipates
much of the kinetic energy that would otherwise be delivered to the
structure.

e Frequency of Occurrence — As stated above, general aviation aircraft
collisions with buildings of any kind, and residences in particular,
happen infrequently.

¢ Range of Consequences — When an aircraft collides with a small
building, the results can range from insignificant to catastrophic.
Neither data nor analyses can predict the actual effects of a particular
incident.

Non-Occupant Injuries

Injuries to people on the ground (i.e., people who are not occupants of
the aircraft) as a result of general aviation aircraft accidents occur even
less frequently than collisions with buildings. Most such incidents take
place on-airport. National data on injuries to people in residences and
other buildings over a 19-year period is summarized in the previously
referenced Table 8E. Over the period examined, only 3.1 accidents per
year resulted in fatal or serious injuries to people in a building.

A direct comparison with accidents in the Handbook database cannot
be made because the database includes only off-airport accidents and
does not distinguish between people in buildings and elsewhere on the
ground. Nevertheless, the results show a similarly infrequent occurrence
of people on the ground being seriously or fatally injured by an aircraft
accident. Only 9 such accidents are in the database.

Decamber 1893



Alrcraift Accident Characteristics | Chapter 8

10,000 } } } }
o
]
0
5,000 —— — —+
° o
<
o 9
b
L o
o 1+—+ s |
&
» 0o K o I Londing
. © S = . Threshold
g &P
o o
000 o ° ;E
e -
~5,000 = o -+ |t
<
o090 g’
o @
o o
o @
o | °
-10,000 —— ° 4o o —+
<] g"
o
o
o o
-15,000 —f~ o =+ -+
$
0
o
~20,000 =r— o Arrivals i
~25,000 } - } |
-10,000 -5,000 0 5,000 10,000
Source: Hodges & Shutt (December 1983)
Exhibit 8A

December 1993

Arrival Accident Location Pattern

8-27



Alrcraft Accident Characteristics / Chapter 8

25,000

20,000 ——

15,000 ——

10,000 ——

5,000 ——

ol

|
|
Departures

Start of
Takeoff Roll

-5,000 |

-10,000

@ Departures

-10,000

-5,000

Source: Hodges & Shuit (December 1963)

Exhibit 8B

Departure Accident Location Pattern
Measured from Start of Takeoff Roll

8-28

December 1983



Aircraft Accldent Characteristice | Chapter 8

e

20,000

15,000 — -+

10,000 ® i o

5,000 ——

Departures

-5,000 ——

-10,000 -+ e

® Departures

—-15,000 —— = B

® Departure
End of

Runway

|
1 1
—10,000 -3,000 0

Souwrce: Hodges & Shutt (December 1983)

——

|
3,000 10,000

Exhibit 8C

Decamber 1993

Departure Accident Location
Normalized for Runway Length

8-29



Aircraft Accident Characteristice /| Chapter 8

20,000 , , , I

15,000 — e

10,000 — -+ -+

5,000 - L]

Departures

o Start of
Takeoff Roll

Landing
Threshold

Arrivals

-5,000 + ® o

-10,000 —|—

0 Arrivals

® Departures

-15,000 —+ T

| ] | |
| ! | |

-10,000 -5,000 0 5,000 10,000

Source: Hodges & Shult (December 1993)

Exhibit 8D

Accident Sites for Runways of Less than 4,000 Feet

8-30 December 1883



Alrcraft Accident Characteristics | Chapter 8

20000 ——] | | |
15,000 —— e o
L ]
L ]
L ]
s @
10,000 —— o T -
® o 1]
% @
L ]
® L ] ®
@ ¢ e .1'
. il gl b
5,000 | L4 -+ <
.0 @ 3
@ |
M - g
b4 o
Start of
[ ]
Takeoff Roall
o +— T |
e o | Landing
© ° ° Threshold
° [
°
o
] & Lg‘
o =
-5,000 —— i = T+1E
o®
o L]
[+]
Q0
-10,000 —+ ? o -+
° [+]
]
o Arrivals
® Departures
~15,000 T o + -
| | | |
| | | |
-10,000 -5,000 0 5,000 10,000
Source: Hodges & Shutt (December 1983)
Exhibit 8E

Acclident Sites for Runways of 4,000 to 5,999 Feet

December 1993 8-31



Aircraft Accident Characteristics / Chapter 8

20,000

15,000

10,000 —1—

5,000 ——

0

a4 l

Departures

Start of
Takeoff Roll

-5,000

-10,000

-15,000

© Arrivals

® Departures

|

—r—

] Landing
Threshold

Arrivals

-10,000

-5,000

Source: Hodges & Shutt (December 1993)

Exhibit 8F

Accident Sites for Runways of 6,000 Feet or More

8-32

December 1983



Alrcraft Accldent Characteristics | Chapter 8

| | | |
20,000 [ 1 1 [
L ]
°
15,000 —— -T— T
@
® L
[ ]
o ]
°
10,000 —— o —pe ° 2 o
3
o
L ]
. 5 @ [
w
5,000 | T
£
. U
&
o
Start of
| ! 1 i Takeoff Roll
o 1 ! | |
5 '] Landing
Threshold
& o
g © 0
2
~-5,000 —++ o | E
<
o
o
o ©
o o o
[+]
-10,000 — —t+o s
8!‘.! o
o Arrivals o
® Departures
o
-15,000 —— -1 -1
3
| | | |
| | S |
-10,000 -5,000 0 5,000 10,000
Source: Hodges & Shutt (December 1983)
Exhibit 8G

Single-Engine Airplane Accident Pattern

December 1993 8-33



Aircraft Accident Characteristice /| Chapter 8

20,000 | ] | |
[ ]
15,000 == e
[ ]
L ]
L ]
10,000 —+ e —— ® e e
L=
L4 e
©
L]
® .‘
n
5,000 - o 21, i
g * €
® 5]
&
o
3 Start of
I | ° .‘0 e® | | Takeoff Roll
g l | | |
o Landing
4 Threshold
" [}
° W
2
-5,000 —+ T | £
]
o ¢
d’"
~10,000 - = =+
o ©
o Arrivals 5 2
® Departures
15,000 - o + —
| | | ]
| | | |
-10,000 -5,000 0 5,000 10,000
Source: Hodges & Shuit (December 1983)
Exhibit 8H
Multi-Engine Airplane Accident Location Pattern
8-34 December 1883



Alrcraft Accident Characteristice | Chapter 8

20,000 I | ! l
L]
L ]
15,000 | — 1
L
10,000 —— & v o
=]
[
L}
] ® “ o ® “
o %
5,000 — *eg . -+ |8
% £
o ® o’ @ =
® ® 8
& Start of
¢ . Takeoff Roll
I | - 1 |
& [ Landing
0% Threshold
I's) O" o
o %4 5 _ugs
. ¢ o s
-5,000 —— o o 1 <= &
o
o o
o
-10,000 —— ° o -
o 8
o Arrivals 9
® Departures
—-15,000 —+ -1 -1
| ] ] |
| | 1 |
-10,000 -5,000 0 5,000 10,000
Source: Hodges & Shutt (December 1983}
Exhibit 8l

December 1993

Locations of Accidents with Some Pilot Control

8-35



Aircraft Accident Characteristics / Chapter 8

20,000 | } | |
@
15,000 —|— -1
L ]
L
[ ]
L ]
L ]
10,000 —+
[ ] [a]
®
1]
5,000 —— 2
2
° ]
|73
a
Start of
| | Takeoff Roll
| |
L | l | I
Landing
Threshold
[+] °© "
2
-5,000 — ® E
L]
te]
° ‘mﬂ 9
-10,000 -+ rq n
o
© Arrivals o
® Departures
o
-15,000 1 i
8
| | - | |
| | | |
-10,000 -5,000 0 5,000 10,000
Source: Hodges & Shutt (December 1993)
Exhibit 8J
Locations of Accident with No Pilot Control
8-36 December 1983



Alrcraft Accldent Characteristics | Chapter 8

26,000 | M | 1
L ]
L ]
15,000 | - ==
o
L] L ]
. B . —_
10,000 &
o e
L ]
. |
L]
n
5,000 —— | ®
2
L] e g_
@
[=]
Stort of
| l Takeoff Roll
| |
8 I I 1 |
[ Landing
o Threshold
L=}
o -
(=]
2
-5,000 —— o o —+ | €
=
o
o
o ©
o
o
-10,000 —— e = b
8
o Arrivals e °
@ Departures
—-15,000 —— - -t
| | | ]
| | I |
-10,000 -5,000 0 5,000 10,000
Source: Hodges & Shuit (December 1983)
Exhibit 8K

December 1993

VFR Accident Locations

8-37



Aircraft Accident Characteristics /| Chapter 8

20,000 } } I |
@
@
15,000 —— ¥ -1 —_
o®
L ] L ]
@
L J
10,000 —+ o o -—. ® -1
* L & L ]
® L ° ‘
[ ]
6 o © 0
5,000 — —+ | 2
¢ 3
o = =
@ o
'3
o
Start of
o Takeoff Roll
| | | |
Q z 1 5 | |
5 [ Landing
. & Threshold
o
o . oo
(=] W
o o . g
—5,000 -T - E
o
(=]
2 ®4
-10,000 —— -+ -1
o Qb
o © )
o Arrivals o
® Departures
o
-15,000 - s =f =
8
| | o | |
| | | |
-10,000 -5,000 0 5,000 10,000
Source; Hodges & Shutt (December 1883)

Exhibit 8L

IFR Accident Locations

8-38 December 1983



Alircraft Accldent Characteristics /| Chapter 8

20,000 ——} | | |
L J
L ]
&
15,000 —— ¢ -
[ ]
L ] L ]
L ]
10,000 —— 2 i
0
[ ]
® o ° !
L]
5,000 —— e g
x
L ] ® g-
a
o
Start of
Tokeoff Roll
| | | |
0 | T ! |
| Lending
» Threshold
. (2]
: E
~5,000 —— ® T | £
=]
Q
-10,000 — 4 sl
© Arrivals o
¢ Departures
-15,000 —|— -
| | | |
| | | |
-10,000 -5,000 ] 5,000 10,000
Source: Hodges & Shutt (December 1993)
Exhibit 8M

Daytime Accident Location Pattern
Measured from Start of Takeoff Roll

December 1993 8-39



Aircraft Accident Characteristics / Chapter 8

20,000 | : { |
[ 3
@
15,000 — —+ —+
o
@
®
®
10,000 -~ o k= 8 -
L ]
L ] ® L ]
L ]
L ]
L ]
° . " 0
5,000 —— ® ® —4 | @
[ W J -?:
e % ]
° o g
o o
Stort of
o . . Takeoff Roll
0 | 1 i o | 1
| | S o | | ]
o Landing
© o Threshold
o @ o
L] o 00
) e & _;_;
—5,000 - ° @ - ch
o]
o
°
e Oll
-10,000 —— o 5 =
o %
o 9 o
o Arrivals o o
® Departures
e, B Le]
-15,000 |+ -1
]
| | a o | |
| | | |
-10,000 -5,000 0 5,000 10,000
Source: Hodges & Shuit (December 1983)

Exhibit 8N

Nighttime Accident Location Pattern

8-40

December 1893



Chapter 9

Safety Compatibility
Policy Issues






This chapter expands upon the
safety and airspace protection
concepts outlined in Chapter 3. It
analyzes the accident data pre-
sented in Chapter 8 and assesses
how this data and other factors
can be applied to the develop-
ment of safety compatibility poli-
cies which can be included in the
compatibility plans prepared by
airport land use commissions.

These standards are set forth in
an FAA Advisory Circular entitled
Airport Design (AC 150/5300-13).

December 1883

Safety Compatibility
Policy Issues

ESTABLISHED SAFETY COMPATIBILITY GUIDELINES

Airport land use commissions’ task of developing safety compatibility
policies for land uses in the vicinity of airports has been made difficult
not only by the scarcity of accurate accident location data, but also by
the limited existence of previously established criteria from other sour-
ces. The paragraphs below summarize some of the land use safety com-
patibility criteria which have been developed by federal and state agen-
cies.

Federal

Federal Aviation Administration

Land use safety compatibility guidance from the Federal Aviation Ad-
ministration is limited to the immediate vicinity of the runway, the run-
way protection zones at each end of the runway, and the protection of
airport airspace. The lack of FAA land use compatibility criteria for other
portions of the airport environment is often cited by land use develop-
ment proponents as an indication that further controls on land use are
unnecessary. What must be remembered, however, is that the FAA
regards its criteria as minimum standards. State and local agencies are
free to set their own land use compatibility policies as they see fit.

® Runway Vicinity — The emphasis in FAA safety criteria is upon the
runway surface itself and the immediately adjoining areas. Standards
are established which specify ground surface gradients for areas ad-
jacent to runways and the acceptable location and height of aero-
nautical equipment placed nearby. These areas normally are encom-
passed within airport boundaries.
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o
Runway protection zones (previ-

ously called clear zones) date
from a recommendation in the
1852 Report of the President’s
Airport Commission. See Chapter
8 for additional information.

Excerpts from FAR Part 77 are
contained in Appendix E.
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Runway Protection Zones (RPZs) — Runway protection zones are
trapezoidal-shaped areas located at ground level beyond each end of
a runway. The dimensions of RPZs vary depending upon:

~ The type of landing approach available at the airport (visual, non-
precision, or precision); and

— The characteristics of the critical aircraft operating at the airport
(weight, wingspan, and approach speed).

Ideally, each runway protection zone should be entirely clear of all
objects. The FAA strongly recommends that airports own this prop-
erty outright or, when this is impractical, to obtain easements suffi-
cient to control the land use. Acquisition of this property is eligible
for FAA grants.

Beyond the runway protection zones, the FAA has no specific land
use criteria other than airspace protection. However, additional
property can also potentially be acquired with federal grants if neces-
sary to restrict the use of the land to activities and purposes compati-
ble with normal airport operations. In general, this property must be
situated in the approach zones within a distance of 5,000 feet from
the runway primary surface.

Airspace Protection — Part 77 of the Federal Aviation Regulations
(FAR), Objects Affecting Navigable Airspace, has been adopted as a
means of monitoring and protecting the airspace required for safe
operation of aircraft at an airport. These regulations require that the
FAA be notified of certain proposed construction or alteration of
objects, whether permanent or temporary or of natural growth, within
a specified vicinity of an airport. Standards for determining what
constitutes an obstruction to air navigation also are established.
These standards are defined in terms of imaginary surfaces in the
airspace extending about two to three miles from the runway ends
(and nearly eight miles in the case of a precision instrument approach
corridor).

Part 77 gives the FAA no authority to enforce the standards. Also,
nothing in the regulations prohibit a state or local government from
taking actions which are contrary to the federal standards. A prin-
cipal consequence of such an action is that the owner of an airport
could be found in noncompliance with the conditions agreed to
upon receipt of airport development grant funds and could become
ineligible for future grants (or, in extreme cases, be required to repay
part of a previous grant). Another consequence is that airfield chan-
ges may be required as a result of airspace obstructions. For exam-
ple, displacement of a landing threshold may be necessary. Also, for
airports with instrument approaches, an obstruction could necessitate
modification to the approach procedure (particularly greater visibility
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As noted in Chapter 8, these
dimensions were developed
based upon a study of where
military aircraft accidents have
occurred in the past.

December 1993

and/or cloud ceiling minimums) or even require elimination of the
approach.

Additional guidelines regarding protection of airport airspace are set
forth in other FAA documents. In general these criteria specify that
no use of land or water anywhere within the boundaries encompass-
ed by FAR Part 77 should endanger or interfere with the landing, take
off, or maneuvering of an aircraft at an airport (FAA — 1987). Speci-
fic characteristics to be avoided include:

- Creation of electrical interference with navigational signals or radio
communication between the airport and aircraft;

Lighting which is difficult to distinguish from airport lighting;

Glare in the eyes of pilots using the airport;

Smoke or other impairments to visibility in the airport vicinity; and

Uses which attract birds and create bird strike hazards.

With regard to bird strike hazards, the FAA specifically considers
waste disposal sites (sanitary landfills) to be incompatible land uses if
located within 10,000 feet of a runway used by turbine-powered
aircraft or 5,000 feet of other runways. Any waste disposal site locat-
ed within 5 miles of an airport is also deemed incompatible if it
results in a hazardous movement of birds across a runway or aircraft
approach and departure paths (FAA, Office of Airport Safety and
Standards — 1990).

U.S. Department of Defense

Safety compatibility criteria for military air bases are set forth through the
Air Installation Compatible Use Zone (AICUZ) Program. The objective
of this program is to encourage compatible uses of public and private
lands in the vicinity of military airfields through the local communities’
comprehensive planning process.

AICUZ standards establish three Accident Potential Zones (APZs)
beyond each end of a military airbase runway. The innermost zone —
the clear zone — is either trapezoidal in shape (at Navy bases) or rectan-
gular (at Air Force bases). Two additional zones — designated APZ |
and APZ Il — lie beyond the clear zone. The alignment of these zones
may be altered to follow the primary flight tracks. The clear zone length
is typically 3,000 feet. Other dimensions vary depending upon the type
of aircraft and/or number of aircraft operations on the runway. For run-
ways used only by light aircraft, APZ | and APZ Il typically are each
2,500 feet long and 1,000 feet wide. APZs for runways used by larger
aircraft are commonly 3,000 feet wide and may have lengths of as much
as 5,000 feet for APZ | and 7,000 feet for APZ II.
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Exhibits 8A and 88 in Appendix C
show examples of AICUZ safety
compatibiiity criteria and an as-
sociated map.

As with the current Handbook
volume, the 1883 document does
not establieh regulations, policles,
or standards. Both documents
merely make recommendations
and suggestions for consideration
by individual airport land use com-
missions, counties, and cities.
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Within each zone, the compatibility or incompatibility of possible land
uses is specified. For example, residential uses are considered incom-
patible in the clear zone and APZ | and compatible only at low densities
in APZ Il. Retail land uses are unacceptable in the clear zone and may
or may not be compatible in APZ | and Il depending upon on the den-
sity of use.

State of California

State Regulations

California state laws and regulations pertaining to off-airport safety com-
patibility are found in two primary locations:

e State Aeronautics Act — As is true at the federal level, California
state regulations provide little guidance with respect to airport land
use safety compatibility. Perhaps the most significant provision is to
give the State Division of Aeronautics enforcement powers regarding
FAR Part 77. Chapter 4, Article 2.7 of the Aeronautics Act prohibits
any person from constructing any structure or permitting any natural
growth of a height which would constitute a hazard to air navigation
as defined in FAR Part 77 unless a state permit or federal exemption
is obtained. This regulation applies to objects located within one
mile of an airport boundary.

e State Education Code — This state law (Education Code, Section
39005) requires that any school district proposing to acquire a site
for an elementary or secondary school located within two miles of an
airport runway notify the Department of Transportation of this intend-
ed action. The Division of Aeronautics is then required to investigate
the site and report back to the school district. Another section of the
Education Code (81036) establishes similar requirements for com-
munity college sites.

California Division of Aeronautics

The previous (1983) version of the Airport Land Use Planning Handbook
issued by the California Department of Transportation, Division of Aero-
nautics contained a section listing “suggested guidelines for safety
zones.” These guidelines are essentially a composite of the criteria
found at that time in compatibility plans adopted by airport land use
commissions throughout the state. Establishment of up to five separate
zones was proposed:

e Inner Safety Zone — This zone was defined as normally coinciding

with the runway protection zone (clear zone) or a rectangular area
encompassing it. The guidelines recommended that the shape of the

December 1883
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Outer Safety Zone Lengths
Runways used by:

¢ Single-engine general aviation
aircraft 2,000 feet

¢ Twin-engine general aviation
aircraft 3,500 feet

¢ Business and commercial jets
and all precision instrument
runways 5,000 feet

December 1993

zone be modified to reflect close-in arrival and departure path turns.
No structures and few, if any, people (a maximum of 10 per acre at
any one time) were to be permitted.

Outer Safety Zone — An extension of the inner safety zone, this
zone was suggested to consist of either the FAR Part 77 approach
zone or an equivalent rectangular area, modified as necessary to
follow major flight tracks. The previous Handbook proposed that the
outer end of the zone be located at a specified distance from the
runway primary surface, depending upon the type of aircraft utilizing
the runway (see box at left). The development criteria which were
recommended included:

~ For uses in structures, no more than 25 people per acre at any
time and no more than 150 people in any one building.

~ For uses not in structures, no more than 50 people per acre at
any time,

- Open areas — large enough and properly shaped and oriented to
accommodate a forced, but controlled, aircraft landing — com-
prising 50% of the total zone. The guidelines suggested that
streets and parking areas be considered open areas for the pur-
poses of this computation.

Emergency Touchdown Zone — This zone was defined as consisting
of a 500-foot-wide strip running the length of both the inner and
outer safety zone. The 1983 Handbook advised that it be free of all
obstructions so as to allow for the emergency landing of aircraft.

Traffic Pattern/Overflight Zone — Encompassing the common flight
tracks to and from an airport, the limits of this zone could generally
be defined by the FAR Part 77 horizontal surface. It was recommend-
ed that large assemblages of people be excluded and the lot cover-
age for commercial uses not exceed 40% to 50%.

Extended Runway Centerline — This zone, applicable only to preci-
sion and nonprecision instrument runways, was suggested to be com-
prised of a 1,000-foot-wide corridor extending 10,000 feet from the
runway threshold. Uses involving large concentrations of people
were discouraged in this area.
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The following discussion deals
with the development of safety
zones and associated criteria
aimed at reducing the severity of
aircraft accidents.  Criteria in-
tended fo limit the frequency of
accidents by protecting airport air-
space are well defined by the
FAA. The latter criteria are de-
scribad Iin the final section of this
chapter.
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Other Agencies

Oregon Aeronautics Division

A set of airport compatibility guidelines, similar in concept to those set
forth in the 1983 California Division of Aeronautics Handbook, has been
developed by the Oregon Aeronautics Division for use in that state
(Oregon Department of Transportation — 1981). Two safety-related
zones are proposed:

e Clear Zone — This area should be minimally used by people and be
free of any construction or obstacle. Its dimensions are as provided
in federal standards.

e Approach Safety Zone — The edges of this zone follow those of the
FAR Part 77 approach surface. A length of 2,500 to 5,000 feet,
depending upon the airport type and local desires, is suggested. At
extremely busy airports with precision instrument approaches, a
length greater than 5,000 feet may be appropriate. Uses in this zone
should not attract large groups of people. Residential uses should be
discouraged. Hospitals, rest homes, and other such uses are exclud-
ed. Offices, service businesses, and some retail activities are condi-
tionally acceptable.

SAFETY ZONE ALTERNATIVES

Evident from the preceding review of safety compatibility guidelines is
that no single means of defining the area of safety compatibility con-
cems around airports is correct any more than a single way of measuring
airport noise exposure is correct. Even with the support of the new
accident site location data assembled for this Handbook, many variables
must be considered when evaluating alternative safety zone shapes and
sizes, whether in general or for a specific airport.

Generalized Safety Zones

The fact that accidents have historically occurred in certain locations is
no guarantee that they will happen in precisely those places in the
future, especially at any one airport. Nevertheless, it is reasonable to
predict that the broad areas within which significant numbers of acci-
dents have taken place in the past will be where most accidents also will
occur in the future. Analysis of historical accident location data can help
to define these broad areas or safety compatibility zones.
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=R

4:1 Rectangles

=

2:1 Rectangles

-

3:2 Rectangles

s

)

2:1:1.6 Trapezoids

-

60° Sectors

. T
R

December 1993

Because highly restricting the use of land everywhere within the vicinity
of airports is normally impractical, the typical strategy is to have more
restrictions in locations where accident risks are comparatively higher.
This concept suggests two basic objectives to be sought in the analysis
of historical accident location data:

- An indication of what shape of safety zones encompass the great-
est concentrations of accident sites in the smallest acreage; and

- Identification of any points in this continuum where the ratio of
accidents per acre changes noticeably.

Safety Zone Shape

One approach to assessing altemnative safety zone configurations is to
determine the percentage of accident sites contained within alternative
safety zones of equal area, but different shape. This percentage of points
per acre is referred to here as the capture rate. Figures 9A through 9D
present this analysis for the accident-site data obtained from the
Handbook database. Data on arrival accidents is graphed in the first
two figures; departure accident data in the second pair. The departure
accident site data is graphed based upon distances normalized for the
length of the runway — that is, acreages and distances are plotted with
respect to the departure (climb-out) end of the runway.

Within each pair of figures, the first examines a large area encompassing
1,200 acres and extending 2 to 3 miles from the runway ends. The
second graph in each set focuses on the 100 acres closest to the runway
ends.

Six different safety zone shapes are evaluated in the graphs. Three of
the shapes are rectangles with varying aspect (length to width) ratios;
one is a trapezoid; and two are fan-shaped sectors of a circle centered
on the runway end. Several observations can be made from a review of
these graphs:

- The optimum safety zone shape for capturing arrival accident sites
is not necessarily the best shape for encompassing departure ac-
cident sites, and vice versa.

- The most efficient shapes for the area closest to a runway end
generally do not have the greatest capture rates over a more ex-
tended area.

— For close-in arrival accident sites, the two fan-shaped sectors cap-
ture the most points per acre. These shapes also do well for
close-in departure accidents sites, although other shapes are gen-
erally equivalent.
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~ Over larger acreages, the sector shapes and the narrow rectangle
have slightly better capture rates for arrival accident sites, but the
wide rectangles and the trapezoid shape do better for departures.

Distinct Change Points

Another piece of useful information is revealed by the changes in the
slopes of the curves shown in Figures 9A through 9D. Where the curve
is steep, relatively small increments of acreage significantly increase the
percentage of accident sites encompassed. On the other hand, the flat-
ter sections indicate that large amounts of acreage would have to be
added to the size of a safety zone in order to gain a few more percent-
age points on the vertical scale. The most distinguishable breaks in the
slope of the curve occur at three points:

- Within the first 20 to 25 acres, all of the curves are steep. This
area (about 650-by-1,300 to 750-by-1,500 feet at an aspect ratio
of 2:1) is roughly that of a runway protection zone for a visual or
nonprecision instrument runway.

- At about 100 acres the curves begin to flatten.

- In the 100-to-300-acre range, the slopes of the curves begin to
become shallower.

- Finally, at about 500 to 600 acres, the curves become quite flat.
Even in this large acreage range, it should be noted that only
some 60% of the arrival accident sites and 50% of the departure
accidents sites occurring within 5 miles of the airport are encom-
passed. This is reflected in the Chapter 8 scatter diagrams which
show numerous accident sites airport throughout the airport en-
virons. Also, accident sites adjacent to the runway and in areas
laterally from the runway end are not contained within any of the
safety zone shapes evaluated here.

Another view of the change points in percentages of accidents encom-
passed by various areas is illustrated in Figure 9E. This diagram divides
the total accident site data set (arrivals plus departures) into four equal
groups of 25% each. The contours depict the smallest areas encircling
25%, 50%, and 75% of the accident sites with the remaining 25%
occurring beyond the outer contour (including some points beyond the
limits of the diagram).

~ At the arrival (lower) end of the runway illustrated, the contours
show that 50% of the accident sites are encompassed within a
distance of approximately 3,000 feet from the runway end.

~ The 50% contour at the departure (upper) end of the runway
encompasses a larger area — a length of some 7,000 feet —
because the data is plotted with respect to the start of takeoff roll,
not the distance from the far end of the runway. This reflects the
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Source: University of California, Berkeley, Institute of Transportation Studies (1993)

Figure 9E

Contour Plots of Accident Location Pattern
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It must be emphasized that the
safety zone shapes and sizes
described here are merely pres-
emted to illustrate the concepts
discussed. Although they may
serve as a useful starting point for
individual compatibility plan devel-
opment, these particular safety
zones are not intended to repre-
sent Caltrans' recommendations,
guidelines, or standards. Most
compatibility plans do not now
include all of the zones shown
here, nor is it required for them to
do so. Many ALUCs likely will
find it appropriate to continue to
uge the safety zones they have al-
ready established.
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wide distribution of departure accidents when measured in this
manner. As discussed above and in the preceding chapter, a
tighter grouping of departure accident sites is apparent when the
distances are measured from the far end of the runway.

One final perspective on the relative concentrations of accident sites is
provided by Figure 9F. This drawing is a three-dimensional view of the
same data depicted in Figure 9E. The vertical dimension to the graph
represents the number of accident sites within each of the cells in the
grid (the grid spacing used was 300 feet by 300 feet). The approach
end of the runway is at the center of the graph and the runway extends
up and to the right from there. Clearly evident is the concentration of
accident sites — primarily arrivals — near the runway’s approach end.
The second hump lies along the runway and its extended centerline and
is mostly comprised of departure accidents.

Application to Individual Airports

The above analysis is supportive of the concept, widely used by airport
land use commissions, to establish several safety compatibility zones for
areas beyond the runway ends with each increasingly larger zone having
fewer land use restrictions. However, the information presented leaves
open the question of how best to apply the new accident data to better
delineation of the safety zones at individual airports. As a step toward
this end, the following additional analysis of the accident data has been
done.

First, a set of safety zones similar to ones used by some ALUCS was
postulated. These are depicted in Figure 9G. Next, possible dimensions
for each zone were assumed. The percentage of accident sites in each
zone was then counted from the database and the capture rate was
computed. Finally, except for the runway protection zone, the dimen-
sions were adjusted in an effort to obtain a reasonable balance between
the percentage of points falling within each zone and the zone’s capture
rate. (The runway protection zone size was fixed at standard FAA
dimensions.) These calculations were done for three different subsets of
the database: accidents associated with runways less than 4,000 feet
long; those for runways 4,000 to 5,999 feet in length; and ones involving
runways of 6,000 feet length or greater. The results are presented in
Table 9A.

In reviewing this data, it is essential to reiterate that not just the points-
per-acre capture rate, but also the percentage of points included must
be considered. For any of the zones, the capture rate can be increased
by reducing the dimensions. The percentage of points covered is gene-
rally reduced at the same time, however. At the extreme, a safety zone
could be defined which contains just one historical accident site and the
capture rate would approach infinity. A better use of the capture rate
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Figure SF

Surface Plot of Accident Location Pattern
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Erwironment
F
Safety Zone Names Safety Zone Dimensions (Feet)
Runw.
1 Runway Protection Zone Le"g;“' less 4,000 6,000
: than to or

2 Inner Safe.ty Zone Group 4,000 5,999
3 Inner Turning Zone (L) more
4  Outer Safety Zone A 125 250 500
5  Sideline Safety Zone B 225 505 875
6 Traffic Pattern Zone c 225 500 500

D 225 500 500
Note: These safety zone shapes and sizes = 500 1,000 1,000
are intended only to illustrate the concepts F 4,000 5,000 5,000
discussed in the text. They do not repre- R 2,500 4,500 5,000
sent standards or recommendations. S 1,000 1,700 2,500

T 1,500 2,800 2,500

U 2,500 3,000 5,000

Source: Hodges & Shutt (December 1983}

Flgure 8G

Safety Zone Configuration Example
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Runway Length: Runway Length: Runway Length:
Lese than 4,000 Feet 4,000 to 5,999 Feet 6,000 Feet or More
% of % of % of
Safety Zone Polnts Acres % /Acre Points Acres % /Acre Polnts Acres % /Acre
Arrival Accident Skes
Zone 1:  Runway Protection Zone H% B 3.88 23% 30 0.77 2% 7 0.28
Zone 2 Inner Approach/Departure Zone 10% 16 0.63 8% 64 0.13 6% 57 0.10
Zone 3 Inner Turning Zone 8% 113 007 5% 365 0.01 15% 451 0.03
Zone 4  Outer Approach/Depariure Zona 3% 26 013 7% 6o 0.08 10% 115 0.08
Zone 5. Sideline Zone 18% T2 0.25 19% 232 0.08 8% 234 0.03
Zone 6;  Trefic Patlern Zone B% 700 0.01 10% 840 0.01 19% 1247 0.02
Totak Zonee 1-6 79% 833 0.08 % 1,700 0.04 79% 2,183 0.04
Departure Accident Sites
Zone 1: Runway Protection Zone 20% 8 248 17% 30 0.57 12% 7 0.18
Zone 22 Inner Approach/Depearture Zone % 16 0.61 3% 64 0.05 0% 57 0.00
Zone 3. Inner Turning Zone 16% 13 0.14 % 385 0.03 14% 451 0.03
Zone &  Outer Approach/Departure Zone 1% % 0.04 5% 60 0.07 0% 115 0.00
Zone 5.  Sideline Zone 34% 72 0.48 23% 232 0.10 18% 234 0.08
Zone 6:  Traffic Pattern Zone 13% 700 0.02 35% 840 0.04 3% 1,247 0.02
Total: Zones 1-6 9% 933 0.10 2% 1,700 0.05 6% 2,183 0.03
All Accident Sites
Zone 1:  Runway Protection Zone 24% 8 3.01 20% 30 0.87 18% ) 0.23
Zone 2 Inner Approach/Depearture Zone 10% 18 0.62 8% 64 0.09 3% 57 0.08
Zone 3. Inner Turning Zone 13% 113 0.1 7% 385 0.02 15% 451 0.03
Zone 4  Outer Approach/Departure Zone 2% 26 0.07 6% (] 0.08 6% 115 0.08
Zona 5.  Sideline Zone 28% 72 0.40 2% 232 0.09 1% 234 0.05
Zona 8:  Traffic Patiern Zone 1% 700 0.16 23% 940 0.02 24% 1,247 0.02
Total: Zones 1-6 B7% 833 0.08 B2% 1,700 0.05 % 2,183 0.04
Notes:
s Tolals may not equal the sum of the numbers above bacause of mathematical rounding.
= See Figwe 9G for the shapes and dimensions of each zone.
e Accident site locations as indicated in Handbook database.
Source: Hodges & Shult (December 1983)
Table 9A

Analysis of Postulated Safety Zones
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data would be in establishing the relative levels of land use restrict-
iveness to be applied to each zone.

Further analysis of the accident location data may help to better define
the appropriate safety zone shapes and sizes for any given airport.
Other variables, such as those examined in Chapter 8, may also need to
be taken into account. Lastly, as examined later in this chapter, the
ALUC and the community will need to find its own acceptable balance
between protection against accident risk and the implications of various
degrees of land use restrictions.

THE CONCEPT OF ACCEPTABLE RISK

Definition of appropriate safety zones is one side of the safety compati-
bility equation. The other, even more difficult side is establishment of
suitable land use criteria to be applied within each zone. As stated in
Chapter 3, the basic objective of safety compatibility criteria is to mini-
mize the risks associated with potential aircraft accidents. This objective
has two components:

~ To protect people and property on the ground when accidents
occur; and

- To minimize injury to the occupants of aircraft involved in acci-
dents.

For both of these components, the fundamental question to be answer-
ed when attempting to set land use development criteria is how much
risk is acceptable? Answering this question is made particularly difficult
by the fact that aircraft accidents occur infrequently and, for any specific
location, probably will never happen. Yet, when an accident does take
place, the consequences can be great.

The balancing side to the question of acceptable risk is how much pro-
tection can be afforded? When an airport is situated in a rural area, well
away from development pressures, the cost — to the landowner, the
community, and the airport — for a high degree of protection may be
low. Important land use development can usually be redirected toward
areas where the prospects of an aircraft accident are minimal. At the
other end of the spectrum, the need for developable land around urban
area airports typically is such that avoidance of only the most risky forms
of development — those in the most accident-prone locations or ones
which greatly increase the potential severity — may be affordable. The
problem with accepting the latter concept, of course, is that an aircraft
accident in a developed area hardly ever results in pressure to eliminate
the conflicting land use; rather the pressure inevitably is to restrict or
close the airport.
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Some perspective on this tradeoff can perhaps be gained from a study
which examined the implications of another type of hazard — the threat
of volcanic eruption (William Spangle and Associates — 1987). A vol-
canic eruption can reasonably be considered an ultimate example of an
event which occurs with very low frequency, but can have catastrophic
results when it does occur. One of the responses considered in the
report was whether anything at all should be done to protect against
such an event given its extreme rarity. On the other hand, the report
notes that “the potential for a major catastrophe which could be averted
begs for some kind of public response” (page 86). As for where to
strike the balance between acceptable risk and affordable protection, the
report concludes: “Do what you can, politically and fiscally, to reduce
the exposure and provide for effective emergency response and that
becomes, by definition, acceptable risk. An official who proposes to go
farther than his constituents want will find out quickly what the limits
are” (page 86).

With respect to airport-related risks, the assessment presented in the
1952 Report of the President’s Airport Commission referred to earlier in
this chapter remains valid today. The report remarks that:

“Absolute safety for the individual is an ideal which has ever been
sought but never attained. Because man does not have full control
over his environment, the very function of living has inherent hazards
which become more pronounced as the scheme of living grows more
complex. Thus, since absolute safety is a theoretical concept, one
can speak only of relative risk” (pages 47-48).

The report goes on to say that:

“... ‘calculated risk’ is an American concept which gives mobility to
the whole social structure. The phrase simply means a willingness to
embark deliberately on a course of action which offers prospective
rewards outweighing its estimated dangers” (page 49).

PROTECTING PEOPLE AND PROPERTY
ON THE GROUND

To protect people and property on the ground from the risks of near-
airport aircraft accidents, some form of restrictions on land use are es-
sential. Important factors to consider in developing safety compatibility
criteria are examined below.
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As criteria for safety compatibility,
maximum acceptable density of
use numbers are commonly ar-
rived at indirectly. First, certain
types of land uses are qualltativ-
sly determined to be unacceptable
for a given proximity to an airport.
The typical number of people per
acre aftracted by these uses is
then determined and subsequently
set as the common basis for
evaluating other types of land
uses.

Land Use Characteristics

The potential severity of an off-airport aircraft accident is highly depen-
dent upon the nature of the land use at the accident site. For the pur-
poses of evaluating the relative risks presented by different land uses,
three characteristics are most important:

e Density of Use — The most direct means of limiting the potential
severity of an off-airport accident is to limit the density of use. Den-
sity of use is typically measured in terms of the number of people
which the development can attract per acre. This measure is the
most useful common element by which to compare and evaluate the
acceptability of most land uses.

Some examples of the number of people per acre attracted by
various land uses are listed below:

9-20

Typical Densitles of Use
(People Per Acre)

Light-industrial uses 35-50
Two-story motel 35-50
Shopping center (single story) 75125
Single-story office structure 50-100

(the upper limit would occur if the bullding housed 1 cccupant
per 100 square feet of floor area — the maximum cccupancy
load allowed under the Uniform Building Code — and covered

25% of the lot)
Sit-down restaurant 100
Fast food restaurant 150

e Residential versus Nonresidential Function — Residential land uses
are normally judged differently than non-residential uses. For various
reasons, most people probably would agree that residential uses
should be afforded a comparatively higher degree of protection.
Thus, while the density of residential development could be measured
as a people per acre function, the standard dwelling units per acre
measure is just as suitable for the purposes of evaluating safety com-
patibility.

e Special Functions — Certain other types of land uses are also com-
monly regarded as requiring special protection from hazards such as
aircraft accidents. These uses fall into two categories:

- Elementary and secondary schools, college campuses, hospitals,
nursing homes, and other similar land uses for which the sig-
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nificant common element is the relative inability of the people
occupying the space to move out of harm’s way.

- Functions, such as aboveground storage of large quantities of
flammable materials or other hazardous substances, which could
substantially contribute to the severity of an aircraft accident if
they were to be involved in one.

Acceptable Forms of Development

As is true with regard to the shape and size of safety zones, there is no
correct answer to the question of acceptable risk. However, at least for
the areas where the aircraft accident potential is greatest, a degree of
consensus seems apparent that certain types of land uses are unwise.

Although perhaps not always attainable, the following guidelines are
suggested as a good starting point especially in light of ALUCs’ funda-
mental responsibility to promote a high degree of compatibility between
airports and surrounding land uses. The individual zones described are
as illustrated in Figure 9G.

¢ Runway Protection Zones — FAA and AICUZ criteria for land uses in
RPZs are explicit: to the maximum extent practical, these areas
should be clear of all structures; any activities must be very low in-
tensity in character and confined to the sides and outer end of the
area.

- Density of Use — A density of 10 people per acre is the maximum
normally judged acceptable.

- Residential Land Uses — New residential development should be
prohibited within RPZs.

- Special Functions — These types of land uses also should be prohi-
bited within RPZs.

The aress Just beyond the APZs ¢ Inner Safety Zones — Next to the RPZs, these approach/departure

are also typically exposed to sig- corridors have the highest level of exposure to potential aircraft acci-
nificant levels of nolse, especially dents.
at busy airporis.

- Density of Use — Nonresidential land uses should be limited to
activities which attract relatively few people to a given area.
Shopping centers, eating establishments, meeting halls, multi-story
office buildings, and labor-intensive manufacturing plants, are
examples of uses which should be prohibited. Measured on the
density-of-use scale, the maximum concentrations of people gene-
rally should be no more than 40 to 60 per acre.

- Residential Land Uses — Residential uses, if not deemed unaccep-
table because of noise, should be limited to very low densities —
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10 acres or more per dwelling unit. In this proximity to an urban
airport, low density effectively precludes residential development.
In rural areas, the lot size requirements for exclusive agriculture or
other similar zoning district should be considered the maximum
acceptable density.

- Special Functions — Special function land uses (schools, storage of
flammable materials, etc.) should be prohibited.

e Inner Turning Zone — The accident site patterns diagrammed in
Chapter 8 show substantial numbers of points offset laterally from the
extended runway centerline. This zone — included in some compati-
bility plans and often combined with the inner safety zone — reflects
the historical distribution of accident sites. The inner turning zone as
depicted in Figure 9G encompasses locations where aircraft are typi-
cally turning from the base to final approach legs of the standard
traffic pattern and are descending from traffic pattern altitude. It also
encompasses the area where departing aircraft normally complete the
transition from takeoff power and flap settings to a climb mode and
have begun to turn to their en route heading.

— Density of Use — The criterion for the number of people per acre
allowed for uses in this zone should either be the same as for the
inner safety zone or can be adjusted slightly upward, but no high-
er than the levels set for the outer safety zone.

— Residential Land Uses — The minimum lot size criteria for residen-
tial uses should be set somewhere in the range encompassed by
the inner and outer safety zones; that is, between 2 and 10 acres.

- Special Functions — Special function land uses should be prohibit-
ed.

* Outer Safety Zones — Many ALUCs have established outer or ex-

tended approach/departure safety zones, especially for runways
which are long and/or have instrument approach capabilities. This
concept is supported by both the 1983 Handbook and AICUZ com-
patibility criteria and is encouraged here.

— Density of Use — The types of land uses which represent concerns
within outer safety zones are similar to those in the inner safety
zones, but somewhat higher densities of use can be considered
acceptable. For example, whereas shopping centers and multi-
story office buildings are unacceptable closer to the runway end,
small, neighborhood shopping centers and two-story office are
reasonable within this more distant zone. Concentrations of
people should be limited to no more than 60 to 100 per acre.

~ Residential Land Uses — Typical subdivision-density residential
development should continue to be avoided in this zone. Rural
residential uses with lot sizes in the 2 to 5 acre range can be con-
sidered acceptable, however.

December 1983



Safety Compatibliity Pollcy Issues [ Chapter 9

— Special Functions — Most special land use functions, particulary
schools, hospitals, and so on, should be avoided in the outer safe-
ty zone.

o Sideline Safety Zones — At large airports, the areas of concern ad-
jacent to runways and runway ends are normally contained within
airport property. Aviation-related land uses on or adjoining airport
property are typically viewed differently than non-aviation uses.
Users of these facilities implicitly acknowledge some degree of risk
simply by being present on the airport. All common aviation-related
activities should be considered acceptable in this area provided that
FAA airport design criteria are met.

For airports where the sideline safety zone encompasses non-aviation
property, either on or off the airport, the safety criteria for the inner
turning zone or outer safety zone are generally applicable. However,
land uses involving more than 40 to 60 people per acre should be
avoided in locations lateral to the runway ends; if necessary, higher
density uses should be situated laterally from near the mid-point of
the runway.

o Traffic Pattern Zone — Within other portions of the airport area
routinely overflown by aircraft, the potential for aircraft accidents is
relatively low and the need for land use restrictions is thus minimal.

— Density of Use — Only very large assemblies of people — in the
150 or more people per acre range — need to be avoided.

- Residential Land Uses — In small communities, typical residential
subdivision densities of 4 to 6 dwelling units per acre are accep-
table from a safety perspective. In urban areas, even higher den-
sities may be reasonable, especially if development is clustered to
provide open space as discussed below.

~ Special Functions — Schools, hospitals and nursing homes should
be avoided in traffic pattern zones unless no other feasible alter-
natives are available.

Measuring Density of Use
When developing density-of-use criteria, it is essential to define how the

measurements are to be done. There are several sets of options which
must be considered.
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The people and dwelling units per
acre guldslines indicated In the
previous seciion are based upon
gross acreage and maximum den-
sities at any time. If different
measures are used, the numbers
may need to be adjusted accord-

ingly.
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Gross versus Net Acreage

An area to be reviewed can be measured in terms of the entire site or
zone, regardless of streets or parcel lines (its gross acreage) or the area
of a given parcel (the net acreage). Because safety area land use restric-
tions are more effective when applied at a general plan or large devel-
opment level than they are for small, individual parcels, measurement on
a gross acre basis is more suitable. Gross acreage is also easier to cal-
culate.

Average Densities of Use versus at Any Time

Limitations on the numbers of people per acre sometimes are stated as a
never-to-exceed maximum and sometimes as an average measured over
an indicated period (typically 2, 8, or even 24 hours). A combination of
the two also is possible (e.g., an average of x people per acre over an 8-
hour period, not to exceed 2x at any time). It is recommended that
restrictions be stated as a never-to-exceed maximum and the level set
accordingly. This is the same approach as that taken by fire codes for
buildings. An averaging approach assumes that an accident will not
occur when a higher-than-average number of people is present.

Clustering Versus Spreading of Development

Given that the tradeoffs between safety and economic concerns usually
dictate some amount of development near airports, particularly those in
urban areas, a question to be considered is whether it is better for this
development to be clustered or spread out.

e Clustered Development — The premise behind the concept of
clustering is that, in most off-airport mishaps, the aircraft are under
some degree of control when forced to land. Clustering thus allows
a greater amount of open space toward which the pilot can aim. In
addition to reducing the risks for people on the ground, open space
also provides benefits for aircraft occupants, as addressed below.

The disadvantage of clustering is that it allows an increased number
of people to be in the potential impact area of an uncontrolled crash.

e Spread-Out Development — A uniform spreading of development,
on the other hand, provides fewer emergency landing spots and may
increase the chance of someone on the ground being injured. On
the plus side, a uniform distribution of development limits the maxi-
mum number of people who could possibly be in an impact area.

A compromise between these two strategies probably represents the

optimum approach in most cases. This approach entails limiting the
maximum occupancy level of a small area to double the overall criterion,
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but otherwise clustering development so as to provide the greatest
amount of large open areas.

Uses in Structures versus Ones Not in Structures

Sometimes a distinction is made between the acceptable number of
people per acre in land uses where people are outdoors versus those
where the people are in a building or other enclosed area.

¢ Outdoor Uses — The theory is that people outdoors have more of a
chance to see a plane coming as well as more directions in which
they can move to vacate the impact area. A greater concentration of
people thus is often considered acceptable for such land uses.

® Uses in Buildings — Buildings, on the other hand, provide substantial
protection from the crash of a small airplane, particularly when the
aircraft is still under control as it descends. If a fire subsequently
ensues — historically, a relatively infrequent occurrence — it is unlike-
ly to engulf the entire building instantly.

Taking both of these factors into account, the suggested strategy for
airports used only by small aircraft, is to set the acceptable number of
people in a given area equal for both uses in or not in structures. For
airports heavily used by business jets and other medium to large aircraft,
a greater restriction on the number of people in structures is appropriate
in safety zones closest to runway ends.

MINIMIZING INJURY TO AIRCRAFT OCCUPANTS

In accidents involving an aircraft that is out of control as it descends, the
character of the land uses below are not likely to have a significant ef-
fect on the survivability of the crash. However, as noted in Chapter 8,
most aircraft mishaps involve situations in which the aircraft is descend-
ing, often without power, but otherwise under control. If the aircraft has
sufficient altitude, the pilot has some choice as to where to attempt an
emergency landing. Under these circumstances, the pilot of a disabled
aircraft will, if possible, tend to aim the aircraft toward some form of
open space when an off-airport emergency landing is inevitable.

This tendency forms the premise behind the primary form of land use

control intended to minimize the severity of injury to aircraft occupants
in the event of an off-airport emergency landing.
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Note that among the accidenis
included in the Handbook data-
base, the mean average swath
length when the aircraft was
under some pilot control is only
240 feet and the median ls just
150 feet.
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Open Space Requirements

Minimum Size

In theory, an open space does not have to be very large to enable a
successful emergency landing. The objective is for the occupants to
survive the accident with limited injury. Damage to the aircraft is
irrelevant in these circumstances.

An area as small as 75 feet by 300 feet (about 0.5 acre or the size of a
football field) can be adequate for a survivable emergency landing in a
small plane if the area is relatively level and free of objects such as over-
head lines and large trees and poles that can send the plane out of con-
trol at the last moment. Because the pilot’s discretion in selecting an
emergency landing site is reduced when the aircraft is at low altitude,
open areas preferably should be larger and spaced more closely in those
locations usually overflown at low altitude. The chance of a pilot seeing
and successfully landing in a small open space also would be increased
if there are more such spots from which to choose.

Total Percentage of Open Space in an Airport Vicinity

Determining the desirable number of open space sites or the total per-
centage of open space in an airport vicinity is a more difficult proposi-

tion than establishing the minimum size of individual areas. To assist in
this decision, the following two observations are offered:

- The accident location patterns illustrated in Chapter 8 and the
data presented in Table 8C reveal that accidents in which aircraft
are under control are bunched relatively close to the runway ends
— mostly within about 3,000 feet — both for arrivals and depar-
tures.

— The number of takeoff accident sites located a short distance late-
rally from the departure (climb-out) end of the runway may indi-
cate that many pilots have either headed for an open space in
that area or have attempted to turn around and land on the run-
way from the opposite direction, but not quite succeeded.

These observations lead to the following suggested criteria:

o Runway Protection Zones — Maintain all undeveloped land in open
space in accordance with FAA standards.

e Inner Safety Zones — At general aviation airports, keep as much area
as possible open within approximately 3,000 feet of runway ends.
Strive for at least 50% usable open space (i.e., meeting the minimum
size and design requirements) within an approximately 500-foot-wide

December 1993



Safety Compatibility Policy lssues | Chapter 9

An extended discussion of the
significance of inverse condem-
nation to airport land use planning
is found at the end of Chapter 3.
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strip of land along the extended runway centerine; seek 25% to 30%
usable open space within the overall inner safety zone.

¢ Inner Tuming Zone — At least 15% to 20% of the zone should re-
main as open space.

® Outer Safety Zones — Maintain approximately 25% to 30% usable
open space within the 500-foot-wide strip along the extended run-
way centerline and 10% to 15% overall.

e Sideline Zone — Adjacent to the runway ends and runway protection
zones, 25% to 30% usable open space is a desirable objective.

o Traffic Pattern Zone — Elsewhere within the airport environment,
10% to 15% usable open space or an open area approximately every

Y4 to V2 mile should be provided.

Preserving Open Space

The ability to successfully preserve airport-area open space, especially in
the vicinity of urban airports, depends upon how two questions are an-
swered:

-~ How is open space defined?

— What percentage of each remaining parcel must be devoted to
open space?

Attempts to maintain private land in open space without consideration
of the answers to these questions could result in the actions being
judged as inverse condemnation.

Defining Open Space

A definition of open space uses must be based upon a clear vision of
the purpose of the open space. If the purpose of the open space is to
provide emergency landing sites, the land would ideally be similar to a
runway: free of structures, trees and water features; relatively smooth;
and level.

In rural, agricultural areas, these open space criteria can be met with
little restriction on the prevailing land use form. However, in urban loca-
tions, if open space is defined to mean no development of private prop-
erty, the potential for an inverse condemnation suit is high. In urban
areas, open space is generally only a viable land use designation if the
property is in public ownership or its natural environmental constraints
make development infeasible or inappropriate. If no development is the
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desired end, fee simple acquisition of the property would be the most
appropriate implementation measure.

Alternatively, open space can be defined to include a range of uses
which typically contain large amounts of land without structures and
with low occupancy levels. In rural locations, agriculture (with some
restrictions) is the ideal private use. However, in urban areas, there are
only a few viable private uses which fit within the definition of open

space.

e Field Crops — Flowers and specialty crops may be able to generate
enough revenue to be supportable in an urban area. Many of these
uses continue to operate in urbanized areas. A broader range of
agricultural uses are practical in predominantly agricultural areas.

¢ Golf Courses — Given the high demand experienced by existing golf
courses, a new golf course could be a profitable enterprise. How-
ever, golf courses require a substantial amount of land, particularly for

a standard 18-hole facility.

® Cemeteries — Space for both human and pet cemeteries is extremely
limited in highly urbanized locations; it is uncertain whether these
uses would be feasible in a commercial sense, however.

Unfortunately, this list of open space uses is so limited that inverse con-
demnation would remain a serious concern. However, if automobile
parking lots are included in the definition of acceptable private open
space, the list becomes more realistic. Clearly, parking lots do not make
the most desirable emergency landing sites, but they are generally pref-
erable to buildings. Based upon anecdotal information, it appears that
landing in a parking lot seldom injures those on the ground and is often
survivable for occupants of light aircraft. Adding parking lots to the list
of permitted open space uses could leave sufficient residual uses to
avoid a taking if the open space zone is applied only to portions of the
remaining open parcels. It might be possible to zone an entire parcel
for open space uses if adjacent parcels are under the same ownership
and a broad range of uses is permitted on the adjacent parcels.

Percentage of Open Space on a Parcel

Open space — in the form of landscaping — is a part of every new de-
velopment project. It is appropriate to explore the potential for arrang-
ing the site design of new development near an airport to cluster the
landscaping to create emergency landing sites. An altemative approach
is to require greater amounts of landscaping than is typically required.
Because the minimum size necessary for an emergency landing site is at
least a half acre, this strategy is only viable on large parcels.
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The more effective approach to preservation of open space is in con-
junction with preparation and implementation of general plans and
specific plans. Major roads (if trees, signs, poles, and wires are avoided
in the center) and public open spaces (such as water bodies, scenic
corridors, and parks) can often account for most if not all of the open
space needs in the vicinity of an urban airport.

Success Rate for Aircraft to Reach an Open Space

A question raised by this whole premise is whether accidents in which
the aircraft was under control occur in open spaces any more often than
might randomly happen when the aircraft was not under control. Infor-
mation on land uses at the accident site was not gathered as part of the
research for the Handbook accident database. A general observation
from the review of the Factual Records, though, is that the majority of
the accidents took place in open areas simply because most airports are
situated in rural locations.

Limited analysis of this question is contained in the Reid-Hillview Airport
Study mentioned in Chapter 8 (Hodges & Shutt ~ 1991). One compon-
ent of that study measured the percentage of open space around 12
urban airports and assessed the relative propensity of aircraft accidents
to occur in those areas. Open space was defined according to the fol-
lowing criteria:

° Limits of Airport Environs — To provide some commonality among
the airports, the environs examined for each airport were defined as
being the area encompassed by the Federal Aviation Regulations Part
77 horizontal surface for utility-category (accommodating aircraft
weighing up to 12,500 pounds), visual or nonprecision runways (i.e.,
all areas within 5,000 feet of the end of any runway’s primary
surface). The total airport environs acreages differ for each airport
because of the differing lengths and configurations of the runways.

¢ Land Use Categories — Open space for each airport was determined
by examination of aerial photographs. Four categories of open space
were considered:

Agricultural and undeveloped lands.
Water bodies and flood plains.

Open parks, recreational facilities, and school grounds.

On-airport property.

Only those open spaces larger than about 2 to 3 acres were included
in the computations.
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o Other Characteristics — No attempt was made to identify steep ter-
rain, ditches, fences, posts, trees, or other such individual obstacles
that may occur in the otherwise open areas. Roads and auto parking
lots were not included in the tabulation.

The results indicated that open space comprises from as little as 5% to
over 60% of the overall environs of the studied airports. The average
for the 12 airports is 25%. For all but three of the airports, agricultural
and undeveloped lands comprise the largest category of existing open
space, thus posing the question of whether the land will remain open in
the future.

A comparison between the aircraft accident sites and the open spaces
around each of the 12 airports revealed that some 33% of the accidents
appear to have occurred within these areas. Although this percentage is
higher than the 25% figure that would be expected from a purely ran-
dom distribution of accident locations in the airports’ environs, it is not
enough higher to be statistically conclusive. A much greater sampling of
aircraft accident locations plus better data as to whether the accident
sites were indeed in open areas would be necessary to provide a more
definitive conclusion.

Nevertheless, in the absence of evidence indicating that airport area
open space is not of value as a means of increasing the survivability of
off-airport accidents, ALUCs are strongly encouraged to include open
space criteria in their compatibility plans.

HAZARDS TO FLIGHT

Unlike the preceding land use characteristics which can only affect the
severity of an aircraft accident (for better or worse), hazards to flight can
be the cause of an accident. Hazards to flight fall into two basic cate-
gories:

— Obstructions to the airspace required for flight to, from, and
around an airport; and

- Other forms of interference with safe flight, navigation, or com-
munication,
Airspace Obstructions
The airspace needed for operation of aircraft around an airport is de-

fined by Part 77 of the Federal Aviation Regulations and, for airports
with instrument approaches, by the U.S. Standards for Terminal
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Instrument Procedures (TERPS). In most circumstances, the latter is the
less restrictive set of criteria,

Limiting the heights of structures to the heights indicated by the Part 77
surfaces provides an ample margin of safety for normal aircraft opera-
tions. The guidance provided by Part 77 is not absolute, however. De-
viation from the Part 77 standards does not necessarily mean that a
safety hazard exists, only that offending objects must be evaluated by
the Federal Aviation Administration and that mitigative actions such as
marking or lighting be taken if appropriate.

In some locations, such as adjacent to a runway, objects exceeding the
Part 77 height limits may not be regarded as a hazard. On the other
hand, tall objects in the approach corridors may pose risks even though
they do not penetrate the defined Part 77 surfaces. Such objects also
can adversely affect the minimum instrument approach altitudes allowed
in accordance with TERPS standards.

Other Flight Hazards

Other land use characteristics can also affect flight safety. The charac-
teristics can be visual, electronic, or physical in nature.

e Visual Hazards — Visual hazards include distracting lights (particularly
lights which can be confused with airfield lights), glare, and sources of
smoke.

¢ Electronic Hazards — Electronic hazards include any uses which
interfere with aircraft instruments or radio communication.

¢ Physical Hazards — The principal physical hazards, other than the
height of structures, are bird strikes. Although the risk of bird strikes
is most serious along the corridors required for takeoffs and landings,
the concern extends to elsewhere in the airport vicinity. Any land
uses which can attract birds should be avoided, but those which are
artificial attractors are particularly inappropriate because they general-
ly need not be located near airports. Sanitary landfills are a primary
example of the latter type of activity. The FAA recommends that
such uses be kept at least 10,000 feet from any runway used by tur-
bine-powered aircraft.
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AERONAUTICS LAW

PUBLIC UTILITIES CODE
Division 9 — Aviation
Part 1 — State Aeronautics Act
Chapter 4 — Airports and Air Navigation Facilities

Article 3.5
AIRPORT LAND USE COMMISSION

(As of July 1993)

21670. Creation; Membership; Selection

(a)

(b)

The Legislature hereby finds and declares that:

(1) It is in the public interest to provide for the orderly development of each public use
airport in this state and the area surrounding these airports so as to promote the
overall goals and objectives of the California airport noise standards adopted pursuant
to Section 21669 and to prevent the creation of new noise and safety problems.

(2) It is the purpose of this article to protect public health, safety, and welfare by ensuring
the orderly expansion of airports and the adoption of land use measures that mini-
mize the public’s exposure to excessive noise and safety hazards within areas around
public airports to the extent that these areas are not already devoted to incompati ble
uses.

In order to achieve the purposes of this article, every county in which there is located an
airport which is served by a scheduled airline may establish an airport land use commission.
Every county, in which there is located an airport which is not served by a scheduled airline,
but is operated for the benefit of the general public, may establish an airport land use com-
mission, except that the board of supervisors for the county may, after consultation with the
appropriate airport operators and affected local entities and after a public hearing, adopt a
resolution finding that there are no noise, public safety, or land use issues affecting any air-
port in the county which require the creation of a commission and declaring the county
exempt from that requirement. The board may, in this event, transmit a copy of the resolu-
tion to the Director of Transportation. For purposes of this section, “commission” means an
airport land use commission. Each commission shall consist of seven members to be select-
ed as follows:

(1) Two representing the cities in the county, appointed by a city selection committee
comprised of the mayors of all the cities within that county, except that if there are
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any cities contiguous or adjacent to the qualifying airport, at least one representative
shall be appointed therefrom. If there are no cities within a county, the number of
representatives provided for by subdivisions (2) and (3) shall each be increased by
one.

(2)  Two representing the county, appointed by the board of supervisors.

(3)  Two having expertise in aviation, appointed by a selection committee comprised of
the managers of all the public airports within that county.

(4)  One representing the general public, appointed by the other six members of the com-
mission.

(c)  Public officers, whether elected or appointed, may be appointed and serve as members of
the commission during their terms of public office.

(d)  Each member shall promptly appoint a single proxy to represent the member in commission
affairs and to vote on all matters when the member is not in attendance. The proxy shall
be designated in a signed written instrument which sha!l be kept on file at the commission
offices, and the proxy shall serve at the pleasure of the appointing member. A vacancy in
the office of proxy shall be filled promptly by appointment of a new proxy.

(e) A person having an “expertise in aviation” means a person who, by way of education,
training, business, experience, vocation, or avocation has acquired and possesses particular
knowledge of, and familiarity with, the function, operation, and role of airports, or is an
elected official of a local agency which owns or operates an airport. The commission shall
be constituted pursuant to this section on and after March 1, 1988.

21670.1.  Action by Designated Body Instead of Commission

(@)  Notwithstanding any provisions of this article, if the board of supervisors and the city selec-
tion committee of mayors in any county each makes a determination by a majority vote
that proper land use planning can be accomplished through the actions of an appropriate
designated body, then such body shall assume the planning responsibilities of an airport
land use commission as provided for in this article, and a commission need not be formed
in that county.

(b) A body designated pursuant to subdivision (a) which does not include among its member-
ship at least two members having an expertise in aviation, as defined in subdivision (e) of
Section 21670, shall, when acting in the capacity of an airport land use commission, be
augmented so that the body, as augmented, will have at least two members having that
expertise. The commission shall be constituted pursuant to this section on and after March
1, 1988.
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21670.2.  Applicability to Counties Having over 4 Million Population

(@) Sections 21670 and 21670.1 do not apply to the County of Los Angeles. In that county,
the county regional planning commission has the responsibility for coordinating the airport
planning of public agencies within the county. In instances where impasses result relative
to this planning, an appeal may be made to the county regional planning commission by
any public agency involved. The action taken by the county regional planning commission
on such an appeal may be overruled by a four-fifths vote of the governing body of a public
agency whose planning led to the appeal.

(b) By January 1, 1992, the county regional planning commission shall adopt the comprehen-
sive land use plans required pursuant to Section 21675.

(c)  Sections 21675.1, 21675.2, and 21679.5 do not apply to the County of Los Angeles until
January 1, 1992. If the comprehensive land use plans required pursuant to Section 21675
are not adopted by the county regional planning commission by January 1, 1992, Sections
21675.1 and 21675.2 shall apply to the County of Los Angeles until the plans are adopted.

21671. Airports Owned by a City, District, or County; Appointment of Certain Members by
Cities and Counties

In any county where there is an airport operated for the general public which is owned by a city
or district in another county or by another county, one of the representatives provided by para-
graph (1) of subdivision (b) of Section 21670 shall be appointed by the city selection committee
of mayors of the cities of the county in which the owner of that airport is located, and one of the
representatives provided by paragraph (2) subdivision (b) of Section 21670 shall be appointed by
the board of supervisors of the county in which the owner of that airport is located.

21671.5. Term of Office; Removal of Members; Vacancies; Compensation; Staff Assistance;
Meetings ‘

(@) Except for the terms of office of the members of the first commission, the term of office for
each member shall be four years and until the appointment and qualification of his or her
successor. The members of the first commission shall classify themselves by lot so that the
term of office of one member is one year, of two members is two years, of two members is
three years, and of two members if four years. The body which originally appointed a
member whose term has expired shall appoint his or her successor for a full term of four
years. Any member may be removed at any time and without cause by the body appoin-
ting him or her. The expiration date of the term of office of each member shall be the first
Monday in May in the year in which his or her term is to expire. Any vacancy in the mem-
bership of the commission shall be filled for the unexpired term by appointment by the
body which originally appointed the member whose office has become vacant. The chair-
person of the commission shall be selected by the members thereof.
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(b) Compensation, if any, shall be determined by the board of supervisors.

(c)  Staff assistance, including the mailing of notices and the keeping of minutes, and necessary
quarters, equipment, and supplies shall be provided by the county. The usual and neces-
sary expenses of the commission shall be a county charge.

(d)  Notwithstanding any other provisions of this article, the commission shall not employ any
personnel either as employees or independent contractors without the prior approval of the
board of supervisors.

(e)  The commission shall meet at the call of the commission chairperson or at the request of
the majority of the commission members. A majority of the commission members shall
constitute a quorum for the transaction of business. No action shall be taken by the com-
mission except by the recorded vote of a majority of the full membership.

(i The commission may establish a schedule of fees necessary to comply with this article.
Those fees shall be charged to the proponents of actions, regulations, or permits, shall not
exceed the estimated reasonable cost of providing the service, and shall be imposed pursu-
ant to Section 66016 of the Government Code. Except as provided in subdivision (g), after
June 30, 1991, a commission which has not adopted the comprehensive land use plan re-
quired by Section 21675 shall not charge fees pursuant to this subdivision until the commis-
sion adopts the plan.

(8) In any county which has undertaken by contract or otherwise completed land use plans for
at least one-half of all public use airports in the county, the commission may continue to
charge fees necessary to comply with this article until June 30, 1992, and, if the land use
plans are complete by that date, may continue charging fees after June 30, 1992. If the
land use plans are not complete by june 30, 1992, the commission shall not charge fees
pursuant to subdivision (f) until the commission adopts the land use plans.

21672. Rules and Regulations

Each commission shall adopt rules and regulations with respect to the temporary disqualification
of its members from participating in the review or adoption of a proposal because of conflict of
interest and with respect to appointment of substitute members in such cases.

21673. Initiation of Proceedings for Creation by Owner of Airport

In any county not having a commission or a body designated to carry out the responsibilities of a
commission, any owner of a public airport may initiate proceedings for the creation of a commis-

sion by presenting a request to the board of supervisors that a commission be created and show-
ing the need therefor to the satisfaction of the board of supervisors.
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21674. Powers and Duties

The commission has the following powers and duties, subject to the limitations upon its jurisdic-
tion set forth in Section 21676:

(a)

(b)

(c)

(d)

(e}

M

To assist local agencies in ensuring compatible land uses in the vicinity of all new airports
and in the vicinity of existing airports to the extent that the land in the vicinity of those air-
ports is not already devoted to incompatible uses.

To coordinate planning at the state, regional, and local levels so as to provide for the order-
ly development of air transportation, while at the same time protecting the public health,
safety, and welfare.

To prepare and adopt an airport land use plan pursuant to Section 21675.

To review the plans, regulations, and other actions of local agencies and airport operators
pursuant to Section 21676.

The powers of the commission shall in no way be construed to give the commission juris-
diction over the operation of any airport.

In order to carry out its responsibilities, the commission may adopt rules and regulations
consistent with this article.

21674.5. Training of Airport Land Use Commission’s Staff

(a)

(b)

The Department of Transportation shall develop and implement a program or programs to
assist in the training and development of the staff of airport land use commissions, after
consulting with airport land use commissions, cities, counties, and other appropriate public
entities.

The training and development program or programs are intended to assist the staff of air-
port land use commissions in addressing high priority needs, and may include, but need not

be limited to, the following:

(1)  The establishment of a process for the development and adoption of comprehensive
land use plans.

(2) The development of criteria for determining airport land use planning boundaries.

(3) The identification of essential elements which should be included in the comprehen-
sive plans.
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(c)

(4)  Appropriate criteria and procedures for reviewing proposed developments and deter-
mining whether proposed developments are compatible with the airport use.

(5)  Any other organizational, operational, procedural, or technical responsibilities and
functions which the department determines to be appropriate to provide the commis-
sion staff and for which it determines there is a need for staff training and develop-
ment.

The department may provide training and development programs for airport land commis-
sion staff pursuant to this section by any means it deems appropriate. Those programs may
be presented in any of the following ways:

(1) By offering formal courses or training programs.

(2) By sponsoring or assisting in the organization and sponsorship of conferences, semi-
nars, or other similar events.

(3) By producing and making available written information.

(4)  Any other feasible method of providing information and assisting in the training and
development of airport land use commission staff.

21675. Land Use Plan

(a)

(b)

(c)

Each commission shall formulate a comprehensive land use plan that will provide for the
orderly growth of each public airport and the area surrounding the airport within the juris-
diction of the commission, and will safeguard the general welfare of the inhabitants within
the vicinity of the airport and the public in general. The commission plan shall include and
shall be based on a long-range master plan or an airport layout plan, as determined by the
Division of Aeronautics of the Department of Transportation, that reflects the anticipated
growth of the airport during at least the next 20 years. In formulating a land use plan, the
commission may develop height restrictions on buildings, specify use of land, and determine
building standards, including soundproofing adjacent to airports, within the planning area.
The comprehensive land use plan shall be reviewed as often as necessary in order to ac-
complish its purposes, but shall not be amended more than once in any calendar year.

The commission may include, within its plan formulated pursuant to subdivision (a), the area
within the jurisdiction of the commission surrounding any federal military airport for all the
purpose specified in subdivision (a). This subdivision does not give the commission any
jurisdiction or authority over the territory or operations of any military airport.

The planning boundaries shall be established by the commission after hearing and consulta-
tion with the involved agencies.
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(d) The commission shall submit to the Division of Aeronautics of the department one copy of
the plan and each amendment to the plan.

(e) If a comprehensive land use plan does not include the matters required to be included pur-
suant to this article, the Division of Aeronautics of the department shall notify the commis-
sion responsible for the plan.

21675.1. Adoption of Land Use Plan

(a) By June 30, 1991, each commission shall adopt the comprehensive land use plan required
pursuant to Section 21675, except that any county which has undertaken by contract or
otherwise completed land use plans for at least one-half of all public use airports in the
county, shall adopt that plan on or before June 30, 1992.

(b)  Until a commission adopts a comprehensive land use plan, a city or county shall first submit
all actions, regulations, and permits within the vicinity of a public airport to the commission
for review and approval. Before the commission approves or disapproves any actions, reg-
ulations, or permits, the commission shall give the public notice in the same manner as the
city or county is required to give for those actions, regulations, or permits. As used in this
section, “vicinity” means land which will be included or reasonably could be included within
the plan. If the commission has not designated a study area for the plan, then “vicinity”
means land within two miles of the boundary of a public airport.

(c)  The commission may approve an action, regulation, or permit if it finds, based on substan-
tial evidence in the record, all of the following:

(1)  The commission is making substantial progress toward the completion of the plan.

(2) There is a reasonable probability that the action, regulation, or permit will be consis-
tent with the plan being prepared by the commission.

(3)  There is little or no probability of substantial detriment to or interference with the
future adopted plan if the action, regulation, or permit is ultimately inconsistent with
the plan.

(d) If the commission disapproves an action, regulation, or permit, the commission shall notify
the city or county. The city or county may overrule the commission, by a two-thirds vote
of its governing body, if it makes specific findings that the proposed action, regulation, or
permit is consistent with the purposes of this article, as stated in Section 21670.

(e) If a city or county overrules the commission pursuant to subdivision (d), that action shall not

relieve the city or county from further compliance with this article after the commission
adopts the plan.
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() If a city or county overrules the commission pursuant to subdivision (d) with respect to a
publicly owned airport that the city or county does not operate, the operator of the airport
shall be immune from liability for damages to property or personal injury from the city’s or
county’s decision to proceed with the action, regulation, or permit.

(8) A commission may adopt rules and regulations which exempt any ministerial permit for
single-family dwellings from the requirements of subdivision (b) if it makes the findings re-
quired pursuant to subdivision (c) for the proposed rules and regulations, except that the
rules and regulations may not exempt either of the following:

(1) More than two single-family dwellings by the same applicant within a subdivision -
prior to June 30, 1991.

(2)  Single-family dwellings in a subdivision where 25 percent or more of the parcels are
undeveloped.

21675.2. Approval or Disapproval of Actions, Regulations, or Permits

(a) If a commission fails to act to approve or disapprove any actions, regulations, or permits
within 60 days of receiving the request pursuant to Section 21675.1, the applicant or his or
her representative may file an action pursuant to Section 1094.5 of the Code of Civil Proce-
dure to compel the commission to act, and the court shall give the proceedings preference
over all other actions or proceedings, except previously filed pending matters of the same
character.

(b)  The action, regulation, or permit shall be deemed approved only if the public notice re-
quired by this subdivision has occurred. If the applicant has provided seven days advance
notice to the commission of the intent to provide public notice pursuant to this subdivision,
then, not earlier than the date of the expiration the time limit established by Section
21675.1, an applicant may provide the required public notice. If the applicant chooses to
provide public notice, that notice shall include a description of the proposed action, regula-
tion, or permit substantially similar to the descriptions which are commonly used in public
notices by the commission, the name and address of the commission, and a statement that
the action, regulation, or permit shall be deemed approved if the commission has not acted
within 60 days. If the applicant has provided the public notice specified in this subdivisjon,
the time limit for action by the commission shall be extended to 60 days after the public
notice is provided. If the applicant provides notice pursuant to this section, the commission
shall refund to the applicant any fees which were collected for providing notice and which
were not used for that purpose.

(c)  Failure of an applicant to submit complete or adequate information pursuant to Sections

65943 to 65946, inclusive, of the Government Code, may constitute grounds for disapprov-
al of actions, regulations, or permits.
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(d)  Nothing in this section diminishes the commission’s legal responsibility to provide, where
applicable, public notice and hearing before acting on an action, regulation, or permit.

21676. Review of Local General Plans

(@)  Each local agency whose general plan includes areas covered by an airport land use com-
mission plan shall, by July 1, 1983, submit a copy of its plan or specific plans to the airport
land use commission. The commission shall determine by August 31, 1983, whether the
plan or plans are consistent or inconsistent with the commission’s plan. If the plan or plans
are inconsistent with the commission’s plan, the local agency shall be notified and that local
agency shall have another hearing to reconsider its plans. The local agency may overrule
the commission after such a hearing by a two-thirds vote of its governing body if it makes
specific findings that the proposed action is consistent with the purposes of this article stat-
ed in Section 21670.

(b)  Prior to the amendment of a general plan or specific plan, or the addition or approval of a
zoning ordinance or building regulation within the planning boundary established by the
airport land use commission pursuant to Section 21675, the local agency shall first refer the
proposed action to the commission. If the commission determines that the proposed action

is inconsistent with the commission’s plan, the referring agency shall be notified. The local

agency may, after a public hearing, overrule the commission by a two-thirds vote of its
governing body if it makes specific findings that the proposed action is consistent with the

purposes of this article stated in Section 21670.

() Each public agency owning any airport within the boundaries of an airport land use com-
mission plan shall, prior to modification of its airport master plan, refer such proposed
change to the airport land use commission. If the commission determines that the pro-
posed action is inconsistent with the commission’s plan, the referring agency shall be noti-
fied. The public agency may, after a public hearing, overrule the commission by a two-
thirds vote of its governing body if it makes specific findings that the proposed action is
consistent with the purposes of this article stated in Section 21670.

(d) Each commission determination pursuant to subdivision (b) or (c) shall be made within 60
days from the date of referral of the proposed action. If a commission fails to make the
determination within that period, the proposed action shall be deemed consistent with the
commission’s plan.

21676.5. Review of Local Plans
(@) If the commission finds that a local agency has not revised its general plan or specific plan
or overruled the commission by a two-thirds vote of its governing body after making specif-

ic findings that the proposed action is consistent with the purposes of this article as stated
in Section 21670, the commission may require the local agency submit all subsequent ac-
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tions, regulations, and permits to the commission for review until its general plan or specific
plan is revised or the specific findings are made. If, in the determination of the commission,
an action, regulation, or permit of the local agency is inconsistent with the commission plan,
the local agency shall be notified and that local agency shall hold a hearing to reconsider its
plan. The local agency may overrule the commission after hearing by a two-thirds vote of
its governing body if it makes specific findings that the proposed action is consistent with
the purposes of this article as stated in Section 21670.

(b)  Whenever the local agency has revised its general plan or specific plan or has overruled the
commission pursuant to subdivision (a), the proposed action of the local agency shall not
be subject to further commission review, unless the commission and the local agency agree
that the individual projects shall be reviewed by the commission.

21677. Marin County Override Provisions

Notwithstanding Section 21676, any public agency in the County of Marin may overrule the
Marin County Airport Land Use Commission by a majority vote of its governing body.

21678. Airport Owner’s Immunity

With respect to a publicly owned airport that a public agency does not operate, if the public
agency pursuant to Section 21676 or 21676.5 overrides a commission’s action or recommenda-
tion, the operator of the airport shall be immune from liability for damages to property or person-
al injury caused by or resulting directly or indirectly from the public agency’s decision to override
the commission’s action or recommendation.

21679. Court Review

(@) In any county in which there is no airport land use commission or other body designated to
assume the responsibilities of an airport land use commission, or in which the commission
or other designated body has not adopted an airport land use plan, an interested party may
initiate proceedings in a court of competent jurisdiction to postpone the effective date of a
zoning change, a zoning variance, the issuance of a permit, or the adoption of a regulation
by a local agency, which directly affects the use of land within one mile of the boundary of
a public airport within the county.

(b)  The court may issue an injunction which postpones the effective date of the zoning change,

zoning variance, permit, or regulation until the governing body of the local agency which
took the action does one of the following:
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(c)

(d)

(e)

(f)

(1) In the case of an action which is a legislative act, adopts a resolution declaring that
the proposed action is consistent with the purposes of this article stated in Section
21670.

(2)  In the case of an action which is not a legislative act, adopts a resolution making find-
ings based on substantial evidence in the record that the proposed action is consis-
tent with the purposes of this article stated in Section 21670.

(3) Rescinds the action.

(4 Amends its action to make it consistent with the purposes of this article stated in
Section 21670, and complies with either paragraph (1) or (2) of this subdivision,
whichever is applicable.

The court shall not issue an injunction pursuant to subdivision (b) if the local agency which
took the action demonstrates that the general plan and any applicable specific plan of the
agency accomplishes the purposes of an airport land use plan as provided in Section
21675.

An action brought pursuant to subdivision (a) shall be commenced within 30 days of the
decision or within the appropriate time periods set by Section 21167 of the Public Resour-
ces Code, whichever is longer.

If the governing body of the local agency adopts a resolution pursuant to subdivision (b)
with respect to a publicly owned airport that the local agency does not operate, the opera-
tor of the airport shall be immune from liability for damages to property or personal injury
from the local agency’s decision to proceed with the zoning change, zoning variance, per-
mit, or regulation.

As used in this section, “interested party” means any owner of land within two miles of the
boundary of the airport or any organization with a demonstrated interest in airport safety
and efficiency.

21679.5. Deferral of Court Review

(a)

(b)

Until June 30, 1991, no action pursuant to Section 21679 to postpone the effective date of
a zoning change, a zoning variance, the issuance of a permit, or the adoption of a regula-
tion by a local agency, directly affecting the use of land within one mile of the boundary or
a public airport, shall be commenced in any county in which the commission or other des-
ignated body has not adopted an airport land use plan, but is making substantial progress
toward the completion of the plan.

If a commission has been prevented from adopting the comprehensive land use plan by
June 30, 1991, or if the adopted plan could not become effective, because of a lawsuit
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involving the adoption of the plan, the June 30, 1991 date in subdivision (a) shall be ex-
tended by the period of time during which the lawsuit was pending in a court of competent
jurisdiction.

(c)  Any action pursuant to Section 21679 commenced prior to January 1, 1990, in a county in
which the commission or other designated body has not adopted an airport land use plan,
but is making substantial progress toward the completion of the plan, which has not pro-
ceeded to final judgment, shall be held in abeyance until June 30, 1991. If the commission
or other designated body does not adopt an airport land use plan on or before June 30,
1991, the plaintiff or plaintiffs may proceed with the action.

(d)  An action to postpone the effective date of a zoning change, a zoning variance, the issu-
ance of a permit, or the adoption of a regulation by a local agency, directly affecting the
use of land within one mile of the boundary of a public airport for which an airport land
use plan has not been adopted by June 30, 1991, shall be commenced within 30 days of
June 30, 1991, or within 30 days of the decision by the local agency, or within the appro-
priate time periods set by Section 21167 of the Public Resources Code, whichever date is
later.
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AERONAUTICS LAW

PUBLIC UTILITIES CODE
Division 9, Part 1, Chapter 4

Article 2.7
REGUIATION OF OBSTRUCTIONS

(excerpts)

21655. Proposed Site for Construction of State Building Within Two Miles of Airport;
Investigation and Report; Expenditure of State Funds

Notwithstanding any other provision of law, if the proposed site of any state building or other
enclosure is within two miles, measured by air line, of that point on an airport runway, or runway
proposed by an airport master plan, which is nearest the site, the state agency or office which
proposes to construct the building or other enclosure shall, before acquiring title to property for
the new state building or other enclosure site or for an addition to a present site, notify the
Department of Transportation, in writing, of the proposed acquisition. The department shall inves-
tigate the proposed site and, within 30 working days after receipt of the notice, shall submit to
the state agency or office which proposes to construct the building or other enclosure a written
report of the investigation and its recommendations concerning acquisition of the site.

If the report of the department does not favor acquisition of the site, no state funds shall be ex-
pended for the acquisition of the new state building or other enclosure site, or the expansion of
the present site, or for the construction of the state building or other enclosure, provided that the
provisions of this section shall not affect title to real property once it is acquired.
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AERONAUTICS LAW

PUBLIC UTILITES CODE
Division 9, Part 1, Chapter 4

Article 3
REGULATION OF AIRPORTS
(excerpts)

21661.5 Approval of Construction Plans; Submission of Plan to Airport Land Use
Commission

No political subdivision, any of its officers or employees, or any person may submit any applica-
tion for the construction of a new airport to any local, regional, state, or federal agency unless the
plan for such construction is first approved by the board of supervisors of the county, or the city
council of the city, in which the airport is to be located and unless the plan is submitted to the
appropriate commission exercising powers pursuant to Article 3.5 (commencing with Section
21670) of Chapter 4 of Division 9, and acted upon by such commission in accordance with the
provisions of such article.

21664.5 Approval of Sites; Amended Airport Permits; Airport Expansion Defined

An amended airport permit shall be required for every expansion of an existing airport. An appli-
cant for an amended airport permit shall comply with each requirement of this article pertaining
to permits for new airports. The department may by regulation provide for exemptions from the
operation of the section pursuant to Section 21661, except that no exemption shall be made
limiting the applicability of subdivision (e) of Section 21666, pertaining to environmental consider-
ations, including the requirement for public hearings in connection therewith.

As used in this section, “airport expansion” includes any of the following:

(@) The acquisition of clear zones or of any interest in land for the purpose of any other expan-
sion as set forth in this section.

(b)  The construction of a new runway.
(c)  The extension or realignment of an existing runway.

(d)  Any other expansion of the airport’s physical facilities for the purpose of accomplishing or
which are related to the purpose of subdivision (a), (b}, or (c).

This section shall not apply to any expansion of an existing airport if the expansion commenced

on or prior to the effective date of this section and the expansion met the approval on or prior to
such effective date of each governmental agency which by law required such approval.
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PLANNING AND ZONING AW

GOVERNMENT CODE
Title 7 — Planning and Land Use
Division 1 — Planning and Zoning
Chapter 3 — Local Planning

Article 5
AUTHORITY FOR AND SCOPE OF GENERAL PLANS

(excerpts)

65302.3. General and Applicable Specific Plans; Consistency with Airport Land Use Plans;
Amendment; Nonconcurrence Findings

(@  The general plan, and any applicable specific plan prepared pursuant to Article 8 (commen-
cing with Section 65450), shall be consistent with the plan adopted or amended pursuant to
Section 21675 of the Public Utilities Code.

(b)  The general plan, and any applicable specific plan, shall be amended, as necessary, within
180 days of any amendment to the plan required under Section 21675 of the Public Utili-
ties Code.

(c)  If the legislative body does not concur with any of the provisions of the plan required under

Section 21675 of the Public Utilities Code, it may satisfy the provisions of this section by
adopting findings pursuant to Section 21676 of the Public Utilities Code.
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PLANNING AND ZONING LAW

GOVERNMENT CODE
Title 7 — Planning and Land Use
Division 1 — Planning and Zoning
Chapter 4.5 — Review and Approval of Development Projects

Article 3
APPLICATION FOR DEVELOPMENT PROJECTS

Note: The following government code sections are referenced in Section 21675.2(c) of the
ALUC statutes.

65943. Completeness of Application; Determination; Time; Specification of Parts not
Complete and Manner of Completion

Not later than 30 calendar days after any public agency has received an application for a devel-
opment project, such agency shall determine in writing whether such application is complete and
shall immediately transit such determination to the applicant for the development project. If such
written determination is not made within 30 days after receipt of the application, the application
shall be deemed complete for purposes of this chapter. In the event that the application is deter-
mined not to be complete, the agency’s determination shall specify those parts of the application
which are incomplete and shall indicate the manner in which they can be made complete.

65944. Acceptance of Application as Complete; Requests for Additional information;
Restrictions; Clarification, Amplification, Correction, etc; Prior to Notice of
Necessary Information

(@)  After a public agency accepts an application as complete, the agency shall not subsequently
request of an applicant any new or additional information which was not specified in the list
prepared pursuant to Section 65940. The agency may, in the course of processing the
application, request the applicant to clarify, amplify, correct, or otherwise supplement the
information required for the application.

(b)  The provisions of subdivision (a) shall not be construed as requiring an applicant to submit
with his or her initial application the entirety of the information which a public agency may
require in order to take final action on the application. Prior to accepting an application,
each public agency shall inform the applicant of any information included in the list pre-
pared pursuant to Section 65940 which will subsequently be required from the applicant in
order to complete final action on the application.
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()  This section shall not be construed as limiting the ability of a public agency to request and
obtain information which may be needed in order to comply with the provisions of Division
13 (commencing with Section 21000) of the Public Resources Code.

65945. Natice of Proposal to Adopt or Amend Certain Plans or Ordinances by City or
County, Fee; Subscription to Periodically Updated Notice as Alternative, Fee

(@) At the time of filing an application for a development permit with a city or county, the city
or county shall inform the applicant that he or she may make a written request to retrieve
notice from the city or county of a proposal to adopt or amend any of the following plans
or ordinances:

(1) A general plan.

(2) A specific plan.

(3) A zoning ordinance.

(4)  An ordinance affecting building permits or grading permits.

The applicant shall specify, in the written request, the types of proposed action for which
notice is requested. Prior to taking any of those actions, the city or county shall give notice
to any applicant who has requested notice of the type of action proposed and whose de-
velopment project is pending before the city or county if the city or county determines that
the proposal is reasonably related to the applicant’s request for the development permit.
Notice shall be given only for those types of actions which the applicant specifies in the
request for notification.

The city or county may charge the applicant for a development permit, to whom notice is
provided pursuant to this subdivision, a reasonable fee not to exceed the actual cost of
providing that notice. If a fee is charged pursuant to this subdivision, the fee shall be col-
lected as part of the application fee charged for the development permit.

(b)  As an alternative to the notification procedure prescribed by subdivision (a), a city or coun-
ty may inform the applicant at the time of filing an application for a development permit
that he or she may subscribe to a periodically updated notice or set of notices from the city
or county which lists pending proposals to adopt or amend any of the plans or ordinances
specified in subdivision (a), together with the status of the proposal and the date of any
hearings thereon which have been set.

Only those proposals which are general, as opposed to parcel-specific in nature, and which
the city or county determines are reasonably related to requests for development permits,
need be listed in the notice. No proposals shall be required to be listed until such time as
the first public hearing thereon has been set. The notice shall be updated and mailed at
least once every six weeks; except that a notice need not be updated and mailed until a
change in its contents is required.
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The city or county may charge the applicant for a development permit, to whom notice is
provided pursuant to this subdivision, a reasonable fee not to exceed the actual cost of
providing that notice, including the costs of updating the notice, for the length of time the
applicant requests to be sent the notice or notices.

65945.3. Notice of Proposal to Adopt or Amend Rules or Regulations Affecting Issuance of
Permits by Local Agency other than City or County; Fee

At the time of filing an application for a development permit with a local agency, other than a city
or county, the local agency shall inform the applicant that he or she may make a written request
to receive notice of any proposal to adopt or amend a rule or regulation affecting the issuance of
development permits.

Prior to adopting or amending any such rule or regulation, the local agency shall give notice to
any applicant who has requested such notice and whose development project is pending before
the agency if the local agency determines that the proposal is reasonably related to the applicant’s
request for the development permit.

The local agency may charge the applicant for a development permit, to whom notice is provided
pursuant to this section, a reasonable fee not to exceed the actual cost of providing that notice.

If a fee is charged pursuant to this section, the fee shall be collected as part of the application fee
charged for the development permit.

65945.5. Notice of Proposal to Adopt or Amend Regulation Affecting Issuance of Permits
and Which Implements Statutory Provision by State Agency

At the time of filing an application for a development permit with a state agency, the state agency
shall inform the applicant that he or she may make a written request to receive notice of any
proposal to adopt or amend a regulation affecting the issuance of development permits and
which implements a statutory provision.

Prior to adopting or amending any such regulation, the state agency shall give notice to any appli-
cant who has requested such notice and whose development project is pending before the state
agency if the state agency determines that the proposal is reasonably related to the applicant’s
request for the development permit.

65945.7.  Actions, Inactions, or Recommendations Regarding Ordinances, Rules or
Regulations; Invalidity or Setting Aside Ground of Error Only if Prejudicial
No action, inaction, or recommendation regarding any ordinance, rule, or regulation subject to

this Section 65945, 65945.3, or 65945.5 by any legislative body, administrative body, or the offi-
cials of any state or local agency shall be held void or invalid or be set aside by any court on the
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ground of any error, irregularity, informality, neglect, or omission (hereinafter called “error”) as to
any matter pertaining to notices, records, determinations, publications, or any matters of proce-
dure whatever, unless after an examination of the entire case, including evidence, the court shall
be of the opinion that the error complained of was prejudicial, and that by reason of such error
that party complaining or appealing sustained and suffered substantial injury, and that a different
result would have been probable if such error had not occurred or existed. There shall be no
presumption that error is prejudicial or that injury was done if error is shown.

65946. Consolidated Project Information Form; Submission; Application Forms; Fees

(@) The Office of Planning and Research, in consultation with the Resources Agency, and the
Environmental Protection Agency, shall develop a consolidated project information form
which may be used by applicants for development projects. This form shall provide for
sufficient information to allow state agencies to determine whether or not the project will
be subject to the requirements for a permit from the agency.

(b)  Applicants for development projects may submit the form provided by subdivision (a) to the
Office of Planning and Research for distribution to state agencies which have permit res-
ponsibilities for development projects. The Office of Planning and Research shall send cop-
ies of the form to such agencies within three days of receipt.

() Within 30 days of receipt of the form, each agency shall notify the Office of Planning and
Research in writing whether or not a permit from that agency may be required and it shall
send the Office of Planning and Research the appropriate permit application forms.

(d) Within 15 days of receipt of the completed form from such agencies, the Office of Planning
and Research shall notify the applicant for a development project in writing of any permits
required for the project specified, and it shall send the applicant the appropriate permit
application forms received from the state agencies.

(e)  The Office of Planning and Research, in consultation with the Resources Agency, and the
Environmental Protection Agency, shall develop a consolidated project application form
which may be used by applicants for development projects. The application form shall
contain sufficient information to allow state agencies, departments, commissions, boards,
and other administrative divisions within the agencies, to act on a permit for the project.

()  Each state agency may develop an agency consolidated project application form which may
be used by applicants for development projects. The application form shall contain suffi-
cient information to allow the agency and any department, commission, board, and other
administrative division within that agency to act on a permit.

() The Office of Planning and Research may charge an applicant for a development project a

fee not to exceed the estimated reasonable cost of providing the services performed pursu-
ant to this section. Before levying or changing a fee, the Office of Planning and Research
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shall adopt or amend regulations pursuant to the Administrative Procedures Act, Chapter
3.5 (commencing with Section 11340) of Part 1 of Division 3 of Title 2. The Office of Plan-
ning and Research shall make available to the public upon request data indicating the
amount of cost, or estimated cost, required to provide the service and the revenue sources
anticipated to provide the service, including general or special fund revenues.
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EDUCATION CODE
Title 2 — Elementary and Secondary Education
Division 3 — Local Administration
Part 23 — School Facilities

Article 1
GENERAL PROVISIONS
(excerpts)

39005. Site near Airport; Requirements

(@)  The requirements set forth in this section are designed to promote the safety of pupils,
comprehensive community planning, and greater educational usefulness of school sites.

(b)  Before acquiring title to property for a new school site, or for an addition to a present site,
as to any site that is within two miles, measured by air line, of any point on an airport run-
way or a potential runway included in an airport master plan that is nearest the site, the
governing board of each school district, including any district government by a city board of
education, shall give the Department of Transportation written notice of the proposed ac-
quisition and shall submit any information required by the department. If the Department
of Transportation is no longer in operation, the school district governing board shall, in lieu
of notifying the Department of Transportation, notify the United States Department of Tran-
sportation or any other appropriate agency, in writing, of the proposed acquisition for the
purpose of obtaining from the department or other agency any information or assistance
that it may desire to give.

The Department of Transportation shall investigate the proposed site and, within 30 working
days after receipt of the notice, shall submit to the government board a written report and
its recommendations concerning acquisition of the site. The governing board shall not ac-
quire title to the property until the report of the Department of Transportation has been
received. If the report does not favor the acquisition of the property for a school site or an
addition to a present school site, the governing board shall not acquire title to the property
until 30 days after the department’s report is received and until the department’s report has
been read, at a public hearing duly called after 10 days’ notice published once in a news-
paper of general circulation within the school district or, if there is no such newspaper, in a
newspaper of general circulation within the county in which the property is located.

39006. Notice and Public Hearing
Notwithstanding Section 39005, immediately after receiving notice of a proposed acquisi-
tion of property that is within two miles, measured by air line, of that point on an airport

boundary that is nearest the site, the Department of Transportation shall make an investiga-
tion and report to the school district governing board within 25 days after receipt of the
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notice. As part of the investigation, the Department of Transportation shall give notice
thereof to the owner and operator of the airport who shall be granted the opportunity to
comment upon the proposed school site.

Notwithstanding Section 39005, if the report of the Department of Transportation required
by that section does not favor the acquisition of the property for a school site, or an addi-
tion to a present school site, the governing body shall not acquire title to the property until
30 days after the department’s report is received and until the department’s report has been
read at a public hearing duly called after 10 days’ notice by publication in a newspaper of
general circulation within the school district or, if there is no such newspaper, in a news-
paper of general circulation within the county in which the property is located.

39007. Proposed Site within Two Miles of Airport Runway

(a) Except as provided in subdivision (b), if the Department of Transportation in its report sub-
mitted to a school district governing board pursuant to Section 39005 or 39006, does not
favor acquisition of a proposed site that is within two miles of the center line of an active
runway, no state funds, school district funds, or funds of the county in which the district lies
shall be granted, apportioned, allowed, or expended, in connection with that site, for school
site acquisition or school building construction, or for expansion of existing sites and build-

ings.

(b)  This section does not apply to sites acquired prior to January 1, 1966, nor to any additions
or extensions to those sites.

(c) If the recommendation of the Department of Transportation is unfavorable, the recommen-
dation shall not be overruled without the express approval of the State Allocation Board.
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EDUCATION CODE
Title 3 — Postsecondary Education
Division 7 — Community Colleges
Part 49 — Community Colleges, Education Facilities
Chapter 1 — School Sites

Article 2
SCHOOL SITES
(excerpts)

81033. Investigation: Geologic and Soil Engineering Studies; Airport in Proximity

(c)

A-24

To promote the safety of students, comprehensive community planning, and greater educa-
tional usefulness of community college sites, the governing board of each community col-
lege district, if the proposed site is within two miles, measured by air line, of that point on
an airport runway, or a runway proposed by an airport master plan, which is nearest the
site and excluding them if the property is not so located, before acquiring title to property
for a new community college site or for an addition to a present site, shall give the board of
governors notice in writing of the proposed acquisition and shall submit any information
required by the board of governors.

Immediately after receiving notice of the proposed acquisition of property which is within
two miles, measured by air line, of that point on an airport runway, or a runway proposed
by an airport master plan, which is nearest the site, the board of governors shall notify the
Division of Aeronautics of the Department of Transportation, in writing, of the proposed
acquisition. The Division of Aeronautics shall make an investigation and report to the board
of governors within 30 working days after receipt of the notice. If the Division of Aeronau-
tics is no longer in operation, the board of governors shall, in lieu of notifying the Division
of Aeronautics, notify the Federal Aviation Administration or any other appropriate agency,
in writing, of the proposed acquisition for the purpose of obtaining from the authority or
other agency such information or assistance as it may desire to give.

The board of governors shall investigate the proposed site and within 35 working days after
receipt of the notice shall submit to the governing board a written report and its recom-
mendations concerning acquisition of the site. The governing board shall not acquire title
to the property until the report of the board of governors has been received. If the report
does not favor the acquisition of the property for a community college site or an addition
to a present community college site, the governing board shall not acquire title to the prop-
erty until 30 days after the department’s report is received and until the board of governors’
report has been read at a public hearing duly called after 10 days’ notice published once in
a newspaper of general circulation within the community college district, or if there is no
such newspaper, then in a newspaper of general circulation within the county in which the
property is located.
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(d) I, with respect to a proposed site located within two miles of an operative airport runway,
the report of the board of governors submitted to a community college district governing
board under subdivision (c) does not favor the acquisition of the site on the sole or partial
basis of the unfavorable recommendation of the Division of Aeronautics of the Department
of Transportation, no state agency or officer shall grant, apportion, or allow to such com-
munity college district for expenditure in connection with that site, any state funds other-
wise made available under any state law whatever for a community college site acquisition
or college building construction, or for expansion of existing sites and buildings, and no
funds of the community college district or of the county in which the district lies shall be
expended for such purposes; provided that provisions of this section shall not be applicable
to sites acquired prior to January 1, 1966, nor any additions or extensions to such sites.

If the recommendations of the Division of Aeronautics is unfavorable, such recommenda-
tions shall not be overruled without the express approval of the board of governors and the
State Allocation Board.
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LEGISLATIVE HISTORY SUMMARY

PUBLIC UTILITIES CODE
Sections 21670 et seq.
Airport Land Use Commission Statutes

1967 Original ALUC statute enacted.
e Establishment of ALUCs required in each county containing a public airport served
by a certificated air carrier.
e The purpose of ALUCs is indicated as being to make recommendations regarding
height restrictions on buildings and the use of land surrounding airports.

1970 Assembly Bill 1856 (Badham) Chapter 1182, Statutes of 1970 — Adds provisions
which:
® Require ALUCs to prepare comprehensive land use plans.
® Require such plans to include a long-range plan and to reflect the airport’s forecast
growth during the next 20 years.
e Require ALUC review of airport construction plans (Section 21661.5).
e Exempt Los Angeles County from the requirement of establishing an ALUC.

1971 The function of ALUCs is restated as being to require new construction to conform to
Department of Aeronautics standards.

1973 ALUCs are permitted to establish compatibility plans for military airports.
1982 Assembly Bill 2920 (Rogers) Chapter 1041, Statutes of 1982 — Adds major changes
which:

e More clearly articulate the purpose of ALUCs.

e Eliminate reference to “achieve by zoning.”

e Require consistency between local general and specific plans and airport land use
commission plans; the requirements define the process for attaining consistency,
they do not establish standards for consistency.

e Eliminate the requirement for proposed individual development projects to be
referred to an ALUC for review once local general/specific plans are consistent
with the ALUC’s plan.

® Require that local agencies make findings of fact before overriding an ALUC deci-
sion.

e Change the vote required for an override from 4/5 to 2/3.

1984 Assembly Bill 3551 (Mountjoy) Chapter 1117, Statutes of 1984 — Amends the law to:
e Require ALUCs in all counties having an airport which serves the general public
unless a county and its cities determine an ALUC is not needed.
e Limit amendments to compatibility plans to once per year.
e Allow individual projects to continue to be referred to the ALUC by agreement.
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e Extend immunity to airports if an ALUC action is overridden by a local agency not
owning the airport.

® Provide state funding eligibility for preparation of compatibility plans through the
Regional Transportation Improvement Program process.

Senate Bill 633 (Rogers) Chapter 1018, Statutes of 1987 — Makes revisions which:
® Require that a designated body serving as an ALUC include two members having
“expertise in aviation.”
® Allows an interested party to initiate court proceedings to postpone the effective
date of a local land use action if a compatibility plan has not been adopted.
® Delete sunset provisions contained in certain clauses of the law.
e Allows reimbursement for ALUC costs in accordance with the Commission on
State Mandates.

Senate Bill 255 (Bergeson) Chapter 54, Statutes of 1989 —
® Sets a requirement that comprehensive land use plans be completed by June
1991.
e Establishes a method for compelling ALUCs to act on matters submitted for review.
e Allows ALUCs to charge fees for review of projects.
® Suspends any lawsuits that would stop development until the ALUC adopts its plan
or until June 1, 1991.

Senate Bill 235 (Alquist) Chapter 788, Statutes of 1989 — Appropriates $3,672,000 for
the payment of claims to counties seeking reimbursement of costs incurred during
fiscal years 1985-86 through 1989-90 pursuant to state-mandated requirement (Chap-
ter 1117, Statutes of 1984) for creation of ALUCs in most counties. This statute was
repealed in 1993.

Assembly Bill 4164 (Mountjoy) Chapter 1008, Statutes of 1990 — Adds section
21674.5 requiring the Division of Aeronautics to develop and implement a training
program for ALUC staffs.

Assembly Bill 4265 (Clute) Chapter 563, Statutes of 1990 — With the concurrence of
the Division of Aeronautics, allows ALUCs to use an airport layout plan, rather than a
long-range airport master plan, as the basis for preparation of a compatibility plan.

Senate Bill 1288 (Beverly) Chapter 54, Statutes of 1990 — Amends Section 21670.2 to
give Los Angeles County additional time to prepare compatibility plans and meet other
provisions of the ALUC statutes.

Senate Bill 532 (Bergeson) Chapter 140, Statutes of 1991 —
e Allows counties having half of their compatibility plans completed or under prep-
aration by June 30, 1991, an additional year to complete the remainder.
¢ Allows ALUCs to continue to charge fees under these circumstances.
® Fees may be charged only until June 30, 1992, if plans are not completed by then.
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1993 Senate Bill 443 (Committee on Budget and Fiscal Review) Chapter 59, Statutes of
1993 — Amends Section 21670(b) to make the formation of ALUCs permissive rather
than mandatory as of June 30, 1993. (Note: Section 21670.2 which assigns responsi-
bility for coordinating the airport planning of public agencies in Los Angeles County is
not affected by this amendment.)
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Data Sources Initially Investigated

As discussed in Chapter 8, data regarding virtually all of the characteristics pertinent to analysis of
off-airport accidents is contained in the computer-based accident briefs covering all accidents
investigated by the National Transportation Safety Board. Information regarding the precise
location of each accident relative to the runway used is the key exception. To the extent that
exact location information is recorded by the NTSB, it is included only in the individual Factual
Record assembled for each accident. Depending upon the nature of the accident, the Factual
Record may be anywhere from a dozen to hundreds of pages long. This data is maintained on
microfiche and is not available in computerized form.

Preliminary investigation by the study team into the Factual Records for a test group of accidents
revealed that many contain the necessary location data, but most do not. Also, it was recognized
that the process of extracting this information from the records would be a time-consuming one.

Other possible sources of information were therefore investigated to determine whether any
could be more efficiently researched or would yield more complete or more accurate data than
the NTSB records. The sources reviewed included:

e Managers of Individual Airports — Direct contact with the management of individual airports
was the principal alternative initially considered. A major difficulty with this approach is that
the completeness of the accident records maintained by different airports varies greatly. The
number of years recorded, the level of detail, and the accuracy of the data from these sources
would thus be inconsistent. Time-consuming follow-up letters and phone calls would be nec-
essary in order to clarify the information received or to get any response at all. Also, correlat-
ing individual accident information obtained from airport managers with other categories of
data readily available only in NTSB records would be difficult.

e Local Newspapers — Information from this source is essentially limited to published reports
and pictures. As protection against possible erosion of first amendment rights, unpublished
notes and photographs are not released to the public, even under court order. The probabil-
ity of published stories or photographs adding to the information available from other sources
is small.

e Local Police and Fire Department Records — A check with several California emergency
agencies regarding specific accidents within their jurisdiction yielded little in the way of official
(written) information other than that which is already included in the Factual Report. The only
way this source could be useful would be to contact the individuals who went out on call and
ask them to try to pinpoint the accident site.

B-1



Accident Data Research Methodology / Appendix B

o State Aeronautics Offices — Of the fifty states, only seven (Connecticut, Maine, Massachu-
setts, New Hampshire, New Jersey, Ohio, and Rhode Island) do any of their own investigating.
Even among these seven, the investigations are usually quite limited and often done for a
specific purpose (i.e., Massachusetts checks to make sure that the aircraft owner is insured or
has sufficient net worth to cover damages).

e Aircraft Owners and Pilots Association — This organization relies almost entirely on the FAA
and the NTSB for the information they collect and publish regarding accidents. There is no
new or enhanced information available from this source.

e Airline Pilots Association — The union for airline pilots is involved in investigations of com-
mercial air carrier accidents only and would be of no help in general aviation accident loca-
tions. Their reports on commercial accidents would shed no new light on location.

e Aircraft Insurance Companies — A check with two of the major general aviation insurance
companies (USAIG and Associated Aviation Insurance) yielded little in the way of useful re-
sults. Except in cases where location is useful in assessing fault (such as defective navigational
aid or cockpit instrument) specific accident location is not of interest, and therefore, not in-
cluded. Even in cases where accurate site data is given, two problems arise. First, finding the
cases that would be of use would require a hand search through individual accident reports.
Second, it would probably be difficult to obtain permission to go through the files as the infor-
mation is considered proprietary and also could expose the company to lawsuits.

The conclusion reached from the review of these alternative data sources was that each could
provide some useful information, but — for the purposes of ascertaining accident location data —
none would be as complete, accurate, or accessible as the NTSB Factual Reports.

Scope of Research

Beyond the principal requirement for precise accident location data, various decisions were nec-
essary in order to define the scope of the research effort. Some of these parameters were decid-
ed by the Division of Aeronautics and the study team at the outset of the research effort; others
were modified in response to the outcome of the early phases of the process.

e Definition of Airport Vicinity — Although the fundamental interest of the study is on off-air-
port accidents, an accident occurring say 2,000 feet from the end of a runway may be within
the boundaries of a large airport, but well beyond the property line of a smaller facility.
Therefore, for the purposes of the analysis, off-airport was broadened to include any accidents
not confined to the immediate vicinity of the runway (generally defined as Federal Aviation
Regulations Part 77 primary surface), even if the accident site is on property actually owned
by the airport. At the outer edge, a 5 mile radius — measured from the airport center in ac-
cordance with the NTSB data format — was selected as the limits of the airport vicinity. It is
recognized that, at this distance from an airport, some of the accidents included may more
properly be defined as en route rather than airport-related.
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e Accidents versus Incidents — The NTSB defines an aircraft accident as an occurrence in which
people on board or on the ground sustained serious or fatal injuries or in which the aircraft
incurred substantial damage to the extent that it could no longer be considered airworthy.
Other mishaps are classified as incidents. The NTSB and/or the FAA may conduct preliminary
investigations into incidents to determine if they qualify as accidents. However, the extensive
records maintained and compiled for accidents are not available for incidents. Given that the
NTSB was selected as the data source for the current research effort, it was necessary to ex-
clude incidents from the database. (See the Glossary, Appendix G, for a complete definition
of aircraft accident.)

o Aircraft Types — Initially, all categories of civilian-use airplanes — airline and general aviation
— were to be included in the database. Very few airline aircraft accident records were actual-
ly found, however. These were eliminated from the completed database because of the sta-
tistical bias they could give to some of the data (especially with regard to the number of inju-
ries). Helicopters and other types of aircraft are omitted because of their markedly different
operational characteristics. Accidents involving military and other government aircraft are not
investigated by the NTSB and therefore are excluded from the database as well.

¢ Data Categories — Although the data of central interest to the research effort is the accident
location information, other categories of data also were determined to be important to the
subsequent analysis of the accidents’ geographic distribution pattern. Many of the data cate-
gories selected for inclusion in the database were chosen with the thought that they might
prove to be significant variables affecting where accidents occur. A complete list of the cate-
gories included in the database is included in Exhibit B-1. A description of each category and
the manner in which the data was obtained or determined is noted as well.

e Time Frame Covered — The time period to be included within the research effort was at first
planned to cover a minimum of 10 years, beginning with 1980 and extending to the most
recently available data. However, the format of the NTSB’s computer records essential to the
initial step of the investigation was changed in 1983 and the earlier format was found to be
less readily usable for the purposes of the project. The database therefore extends from 1983
to 1991.

o States Included — To enable statistically significant analysis of various subsets of accident
points, a target of 500 accident records was set as the goal for the final database. Initially, it
was anticipated that a database of this size could be obtained by review of accidents from
just the 4 to 8 sunbelt states which generate the highest volumes of aircraft operations. How-
ever, a trial run of the process found a high rate of records which do not contain sufficiently
accurate locational data. This factor, together with the reduced time frame, necessitated ex-
tending the research scope to include all 50 states.
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Summary of Research Methodology

The task of gathering the desired data was accomplished by the University of California, Berkeley,
Institute of Transportation Studies working as a member of the study team. The data gathering
process evolved to some extent even after the basic approach and scope of the research were
decided. Three major steps were involved, each with several components:

e Review Briefs of All Accidents — First, a computer listing of all aircraft accident records for
the selected time period was obtained from the NTSB in minibrief format. This listing con-
tained information on approximately 12,700 accidents. Each brief was then reviewed and an
assessment made as to whether its location appeared to fall within the airport vicinity range
defined for the research. This process narrowed the number of accidents fitting the defined
parameters to approximately 2,450, not quite 20% of the total.

e Review of Selected Accident Factual Records — Next, microfiche copies of the complete
Factual Record for each of the selected accidents were ordered. These records were then
scanned to determine whether the necessary location information was included. Location
data could be found in any of several sections of the record including the investigators notes,
the pilot’s statement, or statements of witnesses or emergency response personnel. Only
about one record in six was determined to contain usable data.

e Preparation of Database — Finally, location information on each accident was entered into a
computer database along with the data in the other categories which had been selected.
Frequently, the Factual Records identify the accident sites with reference to local streets. In
order to establish the distance of the accident site from the airport runway involved, local
street maps often had to be obtained and measurements taken from them. At this time, the
various other categories of data for each accident were also added to the database.

As used for the analyses presented in this Handbook, the complete database contains 400 entries.
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FILE DATA
e Date
e NTSB File Number
e Airport Name
e City
Associated city of airport involved.
e State

AIRCRAFT TYPE
e Manufacturer
e Model
e Weinht (Maximum Gross Takeoff Weight)
Obtained from Janes Aircraft or other sources.
e Number of Engines

FLIGHT INFORMATION
e Phase of Flight (Arrival/Departure)
An arrival becomes a departure when:
- A missed approach is executed during an instrument approach.
- The aircraft leaves the ground on a touch-and-go.
-~ The pilot aborts a VFR approach while under control.
A departure becomes an arrival when:
-~ The aircraft is established downwind on a touch-and-go.
- The aircraft is under control and established inbound on a return to the airfield, whether in an
emergency or otherwise.
e Takeoff Roll Start
Point where takeoff roll began if not at end of runway.
e Approach Type (VFRI/IFR)
Flight rules category being followed at time of accident.
e Time of Day

AIRPORT CONDITIONS
o Weather (VMC/IMC)
Weather conditions at time of accident.
e Visibility
Horizontal visibility at time of accident.
e Light (Day/Night)

RUNWAY INFORMATION
e Aunway Number
Duty runway used or intended to be used.
e Aunway Heading
Magpnetic bearing of duty runway.
e Runway Length
e Runway Width
e Approach Type (Visual/Nonprecision/Precision)
Runway capability, regardless of approach type in use during accident.
e Pattern Direction (Left/Right)

Table B-1

Database Categories

December 1993
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ACCIDENT LOCATION
e X Coordinate Distance
Distance left () or right (4) of runway centerline to initial point of ground or object contact.
e Y Coordinate Distance
For arrivals: distance from landing threshold to initial point of ground or object contact.
(-) if site is prior to threshold; (4 if beyond landing threshold.
For departures: distance from start of takeoff roll to initial point of ground contact.
e Distance from Departure End of Runway
For departures only: distance along runway centerline from departure (climb-out) end of runway
to initial point of ground or object contact (Y Coordinate Distance minus Runway Length).

ACCIDENT CHARACTERISTICS
e Pilot Control (Some/None)

A somewhat subjective assessment of whether the pilot had some or no control over the path of
the aircraft at the time of descent.

Some control is judged to have occurred when the pilot materially and successfully affected the
location of ground contact. For example, the pilot may have stated in record that he saw a
spot for a forced landing and put down in that spot.

No control of the aircraft is assumed to have existed if, for example:

- The aircraft is observed descending in a near vertical spin.
- The accident investigation determines that the aircraft was out of control when it crashed.
- The aircraft was on an instrument approach, unless there is evidence that the aircraft broke
free of the clouds or fog and the pilot intentionally put down in a particular location.
e Swath Length
Distance from initial point of contact with the ground or an object on the ground to the point
where the aircraft came to a stop.
e [n-Flight Collision with Object (Yes/No)
Indicates whether the aircraft struck an object on the ground while still in flight.
e Collision Factor
Indicates whether the collision affected where the aircraft ultimately crashed.

ON-BOARD INJURIES
o Number of Fatal Injuries
e Number of Serious Injuries
e Number of Minor Injuries

ON-GROUND INJURIES
e Number of Fatal Injuries
e Number of Serious Injuries
e Number of Minor Injuries

DAMAGE
e To Aircraft (Destroyed/Substantial)
e On Ground
Obstructs struck and extent of damage.

OTHER
e Notes
Miscellaneous pertinent information not included in other categories.

Table B-1 - Continued
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Exhibit C-1A

Airspace Plan
Arcata-Eureka Alrport
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Source: Hanford Municipal Airport Master Plan (1993 Draft)

Exhibit C-2A

December 1983

Airport Airspace Plan
Hanford Municlpal Airport
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B. AREA II: Area of High Risk
An area defined by the subcommittee on July 29, 1982,
and revised October 1982, to be an area of greatest
safety concerns. The safety concerns are due tb
aircraft ascending, descending, turning, and changing
power settings when landing at or taking off from

the airport.

Area II illustrates the general flight paths of the various
types of aircraft using the airport. The hazards in this
area are similar to those in Area I approaéh zones, but the
influence of the same factors of landing, take-off and noise
are not as severe and the aircraft are higher in altitude;
therefore, the policies are not as severe. The boundaries of
the area were established to coincide as much as possible to
areas where aircraft would be in the landing - take-off
generalized pattern and would be turning and applying or

reducing power (again, higher risk of something happening).

Source: Hemet-Ryan Airport Comprehensive Land Use Plan (1992)

Exhibit C-3A

Area of High Risk
Hemet-Ryan Alrport
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Exhibit C-3B

Airport Safety Area |
Hemet-Ryan Alrport
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Noise Compatibility Criteria

CNEL, dBA

LAND USE CATEGORY 50-556 5560 60-65 6570 70-75
Residentlal
single family, nursing homes, mobile homes + 0 - - S
multi-family, apartments, condominiums + + o W e
Public
schools, libraries, hospitals + 0 — s i
churches, auditoriums, concert halls + o (o] e i
transportation, parking, cemeteries + + ++ + o
Commercial and Industrial
offices, retail trade + + o o =
service commercial, wholesale trade,

warehousing, light industrial ++ ++ + o 0
general manufacturing, utilities,

extractive industry ++ ++ ++ + +
Agricultural and Recreational
cropland + + +H + o+
livestock breeding + + o o e
parks, playgrounds, zoos + + + (o] =
goif courses, riding stables,

water recreation + ++ + o o
outdoor spectator sports + + + o ==
amphitheaters + o] - =0 e

Source: Airport Land Use Compatibility Plan: Imperial County Airports (1891)

Exhibit C-4A

Noise Compatibility Criteria
Imperial County Alrport
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Noise Compatibility Criteria

LAND USE AVAILABILITY INTERPRETATION/COMMENTS

++ Clearly Acceptable The activities associated with the specified land use can be carried
out with essentially no interference from the noise exposure.

+ Normally Acceptable Noise is a factor to be considered in that slight interference with out-
door activities may occur. Conventional construction methods will
eliminate most noise intrusions upon indoor activities.

o Marginally Acceptable The indicated noise exposure will cause moderate interference with
outdoor activities and with indoor activities when windows are open.
The land use is acceptable on the conditions that outdoor activities
are minimal and construction features which provide sufficient noise
attenuation are used (e.g., installation of air conditioning so that
windows can be kept closed). Under other circumstances, the land
use should be discouraged.

— Normally Unacceptable Noise will create substantial interference with both outdoor and in-
door activities. Noise intrusion upon indoor activities can be mitigat-
ed by requiring special noise insulation construction. Land uses
which have conventionally constructed structures and/or invoive
outdoor activities which would be disrupted by noise should generally
be avoided.

— —Clearly Unacceptable Unacceptable noise intrusion upon land use activities will occur.
Adequate structural noise insulation is not practical under most cir-
cumstances. The indicated land use should be avoided uniess
strong overriding factors prevail and it should be prohibited if outdoor
activities are invoived.

Exhibit C-4A Continued
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Source: Alrport Land Use Compatibility Plan: Imperial County Airports (1881)

Exhibit C-4B

Noise Impact Area
Imperial County Alrport
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Compatibllity Criteria
Lake County Alrport Land Use Compatibliity Plan

A Runway Protection Zone or e High risk

| within Bullding Restriction * High nolse levels
: 1 Line
B1 | Approach/Departure Zone and | e Substantial ek — alrcreft 0.1 80 ank
Adlacent to Runway commonly below 400 ft. AGL
or within 1,000 fi. of runway
¢ Substantial nolee
B2 | Extended Approach/Departure | e Significant risk — akrcraft com- 05 80 30%
o | Zone monly below 800 ft. AGL
o Significant nolse
c Common Traffic Patlemn ® Limited risk — alreraft at or 5 150 15%

below 1,000 ft. AGL
* Frequent noise Intrusion

D Other Alrport Environs * Negligible risk MNo No No
; * Potentlal for annoyance from Llendt Lirmit Requirement
overflights

Bt ® Schools, day care cen- | e Locate structures maxd- | e Uses In Zone A ® Resldential subdivislons
and ters, lbraries mum distance from e Any agricultural use © intensive reiaill uses
B2 | e Hospltals, nursing extended runway cen- except ones atiracting | © Intensive manufacturing
homes terline bird flocks or food processing
o Highly nolse-sensitive |  Minlmum NLR” of 26 |  Warshousing, truck uses
uses dBA in residentlal and terminals ° Multiple siory offices
| » Storage of highly flam- office bulldings ® Single-story offices @ Hotels and motels
mable materlale o Dedication of avigation
B or-hurchmlﬂﬂn' sasement
C | *Schools ¢ Dedication of overflight | e Usea in Zone B ¢ Large shopping malls
| » Hospitals, nursing easement for residentlal | » Pariwe, playgrounds ® Theaters, auditoriums
homes uses © Low-intensity retall, ® Large sports stadiums
 Hazards 1o flight® : offices, elc. ¢ Hi-rise office buildings
o o Low-intensity manufac-
turing, food processing
: o Two-story motels
D | ¢ Hazards to flight® * Deed notlos required for | « All except ones hazard-
residential development | ous to flight

Source: Lake County Airport Laend Use Compatibility Plan (1882)

Exhibit C-5A

Compatibility Criteria
Lampson Field
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Compatibllity Criteria
Lake County Alrport Land Use Compatibllity Plan

NOTES

1 Reeidental development should not contaln more
than the indicated number of dwelling units per gross
acre. Clustering of units is encouraged as a means
of meeting the Required Open Land requirements.

2 The land use should not atiract more than the indl-

cated number of people per acre at any time. This
figure should include all Individuals who may be on
the property (8.g., employess, customers /visitors,
otc.). These densitiee are intended as general plan-
ning guidelines o aid in determining the acceplability
of proposed land uses.

3 See Policy 3.2.5.

BASIS FOR COMPATIBILITY ZONE BOUNDARIES

property lines, and land uses.

A The boundary of this zone for sach alrport Is defined
by the runway protection zones (formerly called run-
way clear zones) and the airfield bulldng restriction
lines.

Runway protection zone dimensions and locations
are sot in accordance with Federal Aviation Adminis-
tration standards for the proposed future runway
location, length, width, and approach type as indicat-
od on an approved Airport Layout Plan. If no such
plan exists, the existing runway location, length,
width, and approach type are used.

The buliding restriction line location indicated on an
approved Alrport Layout Plan is used where such
plans sxist. For alrports not having an

Alrport Layout Plan, the zone boundary is set at the
following distance Iaterally from the runway certer-
line:

Visual rurway for small sirplanes 370 feet
Visual runway for large alrplanes 500 feet
Monprecision Instrument runway for

large alrplanes 500 feet

Precision instrument rurway 750 foat
These distances allow structures up to approximately
35 fest height to remain baiow the airspace surfaces
defined by Federal Aviation Regulations Part 77.

4 Theee uses typically can be designed to meet the
denaity requiremants and other development condl-
tions listed,

§ These uses typically do not meet the density and
other development conditions listed. they should be
allowed only f a major community objective ls served
by their location in this zone and no feasible aler-
native location exists.

& See Pollcy 3.3.56.
7 NLR = Nolse Level Reduction; |.e., the attenuation of

sound level from outside to Inside provided by the
structure.

The following general guideiines are used in estabiishing the Compatibility Zone boundaries for each alrport deplcted in
Chapler 3. Modifications to the boundariss may be made io reflect specific local conditions such as exlsting roads,

B1 The outer boundary of the Approach/Deperiure Zone
is defined as the area where aircraft are commonly
below 400 fest above ground level (AGL). For visual
runways, this location encompasses the base leg of
the traffic pattern as commeonly flown. Fer instrument
runwaye, the althiudes establlehed by approach pro-
cedures are used. Zone B1 also includes areas wiin-
in 1,000 feet laterally from the runway centerline.

B2 The Extended Approach/Departure Zone Includes
areas where alrcraft are commonly below 800 feet
AGL on straight-in approach or straight-out departure.
it appliss to runways with more than 500 operations
per year by large alroraft (over 12,500 pounds meud-
mum gross lakeoff weight) and/or runway ends with
more than 10,000 toial annual takeofis.

C The outer boundary of the Common Traffic Pattern
Zone ls defined as the area where sircraft are com-
monty below 1,000 feet AGL (l.e., the traffic pattemn
and patiemn eniry points). This area is considered to
extend 5,000 fest laterally from the runway centerline
and from 5,000 1o 10,000 feet longltudinally from the
ond of the rurway primary surface. The length de-
pands upon the rurway classification (visual versus
instrument) and the type and volume of alrcraft ac-
commodated. For runways having an established
traffic solely on one sids, the shape of the zons s
modified accordingly.

D The outer boundary of the Other Alrport Environs
Zone conforms with the adopted Planning Area for
each airport.

Exhibit C-5A Continued
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Lampson Field

. 352 "

======

Source: Lake County Airport Land Use Compatibility Plan (1992)

Exhibit C-5B

Compatibility Map
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AIRPORT NOISE/LAND USE COMPATIBILITY MATRIX

Source: Comprehensive Land Use Plan: Lindbergh Field, San Diego (1881)

LINDBERGH FIELD
| Anpual Community Noise Equivalent Level
! (CNEL) ia Decibels
LAND USE ) s 60 65 70 75 80 ]
1. OUTDOOR AMPHITHEATERS COMPATIELE
The outdoor community oise equiva-
lent level is sufficiently sticouated by
convenlional construction that the in-
2. NATURE PRESERVERS, WILDLIFE PRESERVERS door noise level is acceptable, and both
LIVESTOCK FARMING, NEIGHBORHOOD PARKS AND fadsor &nd e deck sciiplies pasoc iin]
PLAYGROUNDS with the lsnd use may be carried out
with essentislly no interference from
nircraft moise.
3. SCHOOLS, PRESCHOOLS, LIBRARIES
s | |
T : -
4. RESIDENTIAL - SINGLE FAMILY, MULTIPLE FAMILY
MOBILE HOMES, RESIDENTIAL HOTELS, RETIREMENT
HOMES, INTERMEDIATE CARE FACILITIES, HOSPITALS 45 45 45 CONDITIONALLY COMPATIBLE
NURSING HOMES The outd ity moise equi
lent level will be attepuated to the in-
5, HOTELS AND MOTELS, OTHER TRANSIENT LODGING, door level shown, and the outdoor poise
AUDITORIUMS, CONCERT HALLS, INDOOR ARENAS, level is plable for iated
CHURCHES 45 45 45 | 45 outdoor activities.
6. OFFICE BUILDINGS-BUSINESS, EDUCATIONAL
PROFESSIONAL AND PERSONAL SERVICES; R&AD
OFFICES AND LABORATORIES : | 50 50 | 50 45
7. RIDING STABLES, WATER RECREATION FACILITIES, INTERIOR ONLY,
REGIONAL PARKS AND ATHLETIC FIELDS, CONDITIONALLY COMPATIBLE
CEMETARIES, OUTDOOR SPECTATOR SPORTS, GOLF The communily noise equivalent level is
COURSES pevere. Although extensive mitigation
8. COMMERCIAL-RETAIL; SHOPPING CENTERS, x‘:’“:::p‘:;:‘: g p‘f:;;m“' .
RESTAURANTS, MOVIE THEATERS 50 5 | 50 sctivitiesy the ouldoor enviroament
Y. ¥ m h H 1 =L f“ A
sctivities apsocisted with the land use,
9. COMMERCIAL-WHOLESALE; INDUSTRIAL; and must be limited to the exienl
MANUFACTURING practicable.
10. AGRICULTURE (EXCEPT RESIDENCES AND LIVESTOCK),
EXTRACTIVE INDUSTRY, FISHING, UTILITIES, & PUBLIC
R-O-W
INCOMPATIBLE
. Th i i ivalent level i
This matrix should be used with reference o the Lmpl jon Directives shown on the reverse. m‘;tm:‘ii::rh:‘:: :' “I 2
Excest use of the category indicated.
ception:
Any residential use is idered patible if an avigstion for mircraft noise has been acquired by the
airport operator. Orher delerminati of compatibility are sbown oo the matrix.

Exhibit C-6A

Noise/Land Use Compatibility Matrix
Lindbergh Fleld
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Land Use Areas

The various land uses designated in the Airport Land Use Plan are
intended to be consistent with the provisions of Title 19, Mono County
Zoning and Development Code and are described in the following paragraphs.

Open Area (OA). The open area designation is intended to protect and
preserve those lands which provide low-intensity recreational oppor=-
tunities, visual open space, habitat for wildlife resources, open range
for stock grazing, or stream environment zones. Approximately 8,480
acres of open space within the planning area is either currently leased
or is available for lease for geothermal exploration and development as
shown on Figure 20. General open space development requirements and
permitted land uses are defined in Chapter 19.18 of the Zoning Code.
Residential land uses are not permitted in the OA district. An
additional identifier has been utilized to specify acceptable uses of
open area lands (subject to use permit procedures) as follows:

OA-A: Indicates open space land which is presently utilized for
non-intensive agricultural uses. Designation primarily includes
Inyo National Forest, Bureau of Land Management (BLM) and City
of Los Angeles range lands utilized for stock grazing.

OA-M: Indicates open space land which requires resource
management for the protection of visual quality, wildlife
habitat, and wilderness value., Designation primarily includes
Inyo National Forest and BIM lands under federal jurisdiction,

OA-R: Indicates open space lands which provide specific
low-intensity recreational opportunities. Designation reflects
existing picnic, day use, hot spring facilities along Hot Creek,
and an existing campground adjacent to Convict Creek. The
westerly portion of Doe Ridge is designated for future diversi-

fied recreational uses including nordic and cross-country ski
trails, snowmobiling, equestrian facilities, and potential golf
course development,

OA-SC: Designates stream conservation zones along Mammoth
Creek/Hot Creek and Convict Creek for the protection of water
quality, riparian vegetation, and fishery resources. Conserv-
ation zone extends 100 feet on each side of all stream

channels. No significant grading alterations, vegetative
removals, or building structures are permitted within the stream
conservation zone.

Institutional/Public Land (PA). The PA designation is intended to

define those public lands which are utilized for regional recreational,
natural resource development, institutional, and governmental service
purposes. The PA District is described in Chapter 19.19 of the Zoning
Code which emphasizes resource development and recreational land uses.
The chapter notes that the county may not have permitting authority over
lands under state or federal jurisdiction, but indicates the intent of
the county to review PA development proposals on the basis of the code.

Industrial (I) and Industrial Park (IP). These land use designations
conform with Chapters 19.17 and 19.16 of the County Zoning and

Development Code. Virtually all uses within this category are subject to
use permit procedures due to the inherent potential for environmental
impacts, safety hazards, and nuisances. Lands considered suitable for
industrial and manufacturing land uses are limited to three existing
sites in the airport planning area: the Sierra Quarry private property,
the Forest Service gravel pit, and the Caltrans gravel pit.

Source: Mammoth-June Lake Airport Land Use Plan (1987)

Exhibit C-7A

Land Use Descriptions
Mammoth-June Lake Alrport
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The old Mammoth Elementary School site is designated for industrial
park (IP) land uses in consideration of its inherent economic development
potential. Only non-polluting light industrial uses are permitted within
this zone, and all proposed development should be carefully controlled.

Planned Unit Development (PUD). Only one site within the planning

area is designated for Planned Unit Development land uses: the 130-acre
Hot Creek Ranch property. The site straddles the Hot Creek stream
conservation zone and is environmentally sensitive. The use of the PUD
designation as defined in Chapter 19.20 of the Zoning Code allows mixed
recreational/resort land uses subject to natural resource protection
requirements and environmental constraints. Maximum overall development
density for the property is equivalent to one residential unit per acre.
The intent of the PUD zoning designation is to require the approval of an
overall master plan for the property prior to any additional develop-
ment, Criteria applicable to such development includes the preservation
of open space areas, conservation of sensitive riparian and stream zones,
and clustering of proposed resort residential uses to minimize environ-
mental disturbances and impacts.

Airport Development District (ADD). The intent of the ADD
designation is to permit the development of appropriate resort,

commercial, light industrial, and aviation support uses on lands ad jacent
to the Mammoth/June Lake Airport. The present Zoning Code does not
define a land use district that adequately addresses the combination of

commercial and light industrial uses which are anticipated within the
airport development district. Accordingly, the Airport Land Use Plan
proposes that Title 19, Zoning and Development Code, be amended to
include Chapter 19.47 which defines an Airport Development Zone and
establishes the requirements and provisions applicable to the district.
The proposed text of Chapter 19,47 is presented in Appendix A.

The Airport Development District has been specifically created to
recognize the economic development potential associated with the expan-
sion of services and facilities at the airport site. Although light
industrial,” manufacturing, and warehousing developments are necessary for
economic stability and growth, these land uses are frequently incompat-
ible with residential, agricultural, and open space land uses. This
inherent incompatibility has limited the land resources available for
economic development within the county. Subject to the constraints
associated with the proximity of aircraft activities, the following land
uses are proposed for the Airport Development Districet:

1. Adrport operational facilities.

2. Aviation products and services.

3. Hotel/motel and lodging developmencs.

b, Limited light industrial and warehousing.

5. Office, business and commercial.

6. Public buildings.

7. Retail sales and services ancillary to airport terminal or

hotel /motel facilities.
8. Automobile fueling facilities in conjunction with other
land use/development.

All of_;he permitted land uses within che Airport Development District
are subject to review and approval of the Airporc Land Use Commission.

Prooosed Airport Development and Expansion

The expansion and improvement programs outlined in the 1978 Mammoth/
June Lake Airport Master Plan are only partially completed at the present
time. A schematic layout of existing airport facilities is presented in
Figure 7. As noted previously, proposed Master Plan improvements include
expansions and development of the existing terminal area as well as
infrastructure systems. In addition, a proposal has been submitted for
the development of a major hotel within the core area of the terminal
complex.

Exhibit C-7A Continued
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Source: Mammoth-June Lake Airport Land Use Plan (1987)
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SUGGESTED LAND USE COMPATIBILITY
IN ACCIDENT POTENTIAL ZONES
Land Accident Potential Zones
SLUCM Use CLEAR
No. Name ZONE APZ1 APZII

10 RESIDENTIAL
11 Household Units
111 Singel units; detached N N Y (1)
1112 Single units; semidetached N N N
11.13 Single units; attached row N N N
11.21 two units; side-by-side N N N
11.22 Two units; one above the other N N N
11.31 Apartments; walk up N N N
11.32 Apartments; elevator N N N
12 Group quarters N N N
13 Residential hotels N N N
14 Mobile home parks or courts N N N
15 Transient lodgings N N N
16 Other residential N N N(1)
20 MANUFACTURING
21 Food and kindred products N N (2) X
22 Textile mill products N N@2) Y
23 Apparel and other finished

products made from fabrics,

leather, and similar materials N N N(2)
24 Lumber and wood products N Y (2) Y
25 Furniture and fixtures N Y (2) Y
26 Paper and allied products N Y2 Y
27 Printing, publishing, and

allied industries N Y(2) Y
28 Chemicals and allied products N N N(@2)
29 Petroleum refining and related

industries N N N
31 Rubber and plastic producis N N(2) N (2)
32 Stone, clay, and glass products N N (2) Y
33 Primary metal industries N N(2) Y
M4 Fabricated metal products N N(2) Y
35 Professional, scientific, and

controlling instruments;

photographic and optical

goods; watches and clocks

manufacturing N N N(2)
39 Miscellaneous manufacturing N Y (2) Y (2

Source: Naval Air Facility EI Centro Air Instaliation Compatible Use Zones (1980)

Exhibit C-8A

Suggested Land Use Compatibility in Accident Potential Zones
Naval Air Facllity El Centro
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SLUCM
No.

40
41

42

43

45

47

48
49

50
51
52

53

55

56

57

58

59

Land
Use
Name

TRANSPORTATION, COMMUNICATION, AND UTILITIES

Railroad, rapid rail transit
and street railway
transportation

Motor vehicle transportation
Aircraft transportation
Marine craft transportation
Highway & street right-of-way
Automobile parking
Communication

Utilities

Other transportation,
communication, and utilities

TRADE

Wholesale trade

Retail trade - building
materials, hardware and farm
equipment

Retail trade - general
merchandise

Retail trade - food

Retail trade - automotive,
marine craft, aircraft, and
acessories

Retail trade - apparel and
accessories

Retail trade - furniture, home
furnishings, and equipment
Retail trade - eating and
drinking esablishments
Other retail rade

CLEAR
ZONE

N(3)
N(3)
N@3)
N@3)
N@)
NQ3)
N(3)
N(@3)

N@3)

Accident Potential Zones

APZI

Y @)

Y4
Y (4

Y (4)
Y (4)
Y@

Y(@4)

Y (2)

Y (2)

N(@©)

N (2)

Y (2)
N(2)

N(2)

N(2)

APZII

L L

=

Y (2)
Y (2)

Y ()
Y2

N(2)
Y (2)

Exhibit C-8A Continued

Decamber 1993
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Land Accident Potential Zones |
SLUCM Use CLEAR
No. Name ZONE APZI APZII

60 SERVICES
61 Finance, insurance, and

real estale services N N Y (6)
62 Personal services N N Y {6)
62.4 cemeteries N Y Y (D
63 Business services N Y (8) Y (8)
64 Repair services N Y (2) Y
65 Professional services N N Y (6)
65.1 Hospitals and nursing homes N N N
65.1 Other medical facilities N N N
66 Contract construction services N Y (6) Y
67 Govermnmental services N N Y (6)
68 Educational services N N N
69 Miscellaneous services N N2 Y (2)
70 CULTURAL, ENTERTAINMENT, AND RECREATIONAL
71 Cultural activities (including

churches) N N N (2)
71.2 Nature exhibits N Y (2) X
72 Public assembly N N N
72.1 Auditoriums and concert halls N N N
72.11 Cutdoor music shells and

amphitheaters N N N
72,2 Qutdoor sports arenas and

spectator sports N N N
73 Amusements N N Y (8)
74 recreational activities (incl.

golf courses, riding stables,

waler recreation) N Y (8,9,10) Y
75 Resorts and group camps N N N
76 Parks N Y (8) Y (8)
79 Other culture, entertainment,

and recreation N Y (9) Y (9
80 RESOURCE PRODUCTION AND EXTRACTION
81 Agriculture (except livestock) Y Y Y
81.5 Livestock farming and
81.7 animal breeding N X Y
82 Agricultural related activities N Y (5) Y
83 Forestry activities and related

services N (5) Y Y
84 Fishing activities & related serv. N (5) Y (5) Y
85 Mining activities & related serv. N Y (5) Y
89 Other resource production

and extraction N Y (5) Y

Exhibit C-8A Continued
c-18 December 1983
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NOTES FOR
SUGGESTED LAND USE COMPATIBILITY
IN ACCIDENT POTENTIAL ZONES

1. Suggested maximum density 1-2 dwelling units per acre, possibly increased under a
Planned Unit Development (PUD) where maximum lot coverage is less than 20

percent

2. Within each land use category, uses exist where further evaluation may be needed due
to the variation of densities of people and structures. For example, where a small
neighborhood retail store may be compatible with APZ-II, a shopping center or strip
shopping mall would be incompatible due to the density of development and
concentration of people.

3. The placing of structures, buildings, or above-ground utility lines in the clear zone is
subject to severe restrictions. In a majority of the clear zones, these items are
prohibited. See NAVFAC P-80.3 (NOTAL) for specific guidance.

4. No passenger terminals and no major above-ground transmission lines in APZ-1.

Lh

Factors to be considered: labor intensity, structural coverage, explosive characteristics,
air pollution.

Low-intensity office uses only. Meeting places, auditoriums, etc., not recommended.
Excludes chapels.

Facilities must be low-intensity.

© @ 9o

Clubhouse not reconmended.

10. Large classes not recommended.

Exhibit C-8A Continued

December 1993 C-19
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Primary Surface

A
l B Clear Zone Surface
C

| Approach-Departure
Clearance Surface
(Glide Angle = 50:1)

Approach-Departure
Clearance Surface
(Horizontal)

|

H

INTERSTATE HIGHWAY

Inner Horizontal Surface
(150 Feet Above Airfield
Elevation)

Conical Surface (20:1)

Outer Horizontal Surface
(500 Feet Above Airfield
Elevation)

Transitional Surface (7:1)

Source: Naval Air Facility EI Centro Air Installation Compatible Use Zones (1890)
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City of Vacaville Zoning Implementation Standards

A ZOME

{Density Standard 10 persons/acre in buildings. 15 persons/acre
outside buildings)

ACCEPTABLE USES

Pastures and open space

Parks with very low intensity uses

Alircraft tiedownsa

Auto parking

Nurseries

outside storage

Any other uses which are conclusively determined by
the Planning Director to have an anticipated density
of less than 10 persons per acre in buildings and less
than 15 persons per acre outside of buildings on the
basis of specific floor plans and other related
information.

- Any other uses which are determined by the Planning
Diractor and the Alrport Land Use Commission to
generally not have an anticipated maximum density of
more than 10 persons per acre in buildings, and not
more than 15 persons par acre outside of buildings on
the basis of specific floor plans and other related
information.

HORMALLY WOT ACCEPTABLE USES

= Warehouses
= ML Zoning District uses
= MH Zoning District uses

PROHIBITED USES

- Any substantial assemblage of people

= Any structure that exceeds the height limits es-
tablished herein

= Any nolse sensitive uses

- Any residential uses

B ZONE

(Density Standard 20 persons/acre in buildings. 40 persons/acre
outaide buildings).

ACCEPTABLE USES

= Acceptable Uses from the A Zone

Parks with low intensity uses

Nurseries

Warehousas

Manufacturing uses permitted in the ML Zoning District

Manufacturing uses permitted in the MH Zoning District

Any other uses which are conclusively determined by

the Flanning Director to have an anticipated density

of less than 20 persons per acre in builldings and less
than 40 persons per.acre cutslde of bulldings on the
basls of specific floor plans and other related
information.

- Any other uses which are determined by the Planning
Directer and the Airport Land Use Commission to
generally not have an anticipated maximum density of
more than 20 persons per acre in buildings, and not
more than 40 persons per acre outside of buildings on
the basis of specific floor plans and other related
information.

NORMALLY NOT ACCEPTABLE USES

- Retall uses
~ Office uses (except as accessory to Acceptable Uses)
- Hotels and motels

PROHIBITED USES

- Any substantial assembly of people
= Any structure that exceeds the height limits es-
tablished herein

Source: Solano Couniy Airport Land Use Compatibility Plan (1888)

Exhibit C-9A

Density Standards Implementation
Nut Tree Alrport (Clty of Vacaville)
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(Density Standards 40 persons/acre in buildings. 75 persons/acre
cutside buildings)

(Density Standard 100 persons/acre in buildings. 150 persons/
acre outside buildings.)

PROHIBITED USES

C ZONE

ACCEPTABLE USES

- Acceptable Uses from the B Zone

- Retall uses (one story maximum, except storage)

- Office ad financial uses (one story maximum, except
storage)

- Auto dealerships

- Motels (one story maximum)

- Any other uses which are conclusively determined by
the Planning Director to have an anticipated density
of less than 50 persons per acre in buildings and less
than 75 persons per acre outside of buildings on the
basis of specific floor plans and other related
information.

- Any other uses which are determined by the Planning
Director and the Airport Land Use Commission to
generally not have an anticipated maximum density of
more than 50 persons per acre in buildings, and not
more than 75 persons per acre outside of buildings on
the basis of specific floor plans and other related
information.

NORMALLY NOT ACCEPTABLE USES

= Multiple story retail, office and financial uses

- Theaters, auditoriums, assembly halls and churches
- Amusement and indoor recreation uses

- Restaurants and bars

PROHIBITED USES

- Schools, libraries, hospitals and nursing homes
- Noise sensitive outdoor uses
- Wew residential uses

D ZONE

ACCEPTABLE USES

- Acceptable Uses from the C Zone .

- Restaurants and bars (one story maximum, except
storage)

- office and financial uses (two story maximum)

Retail uses (two story maximum)

- Motels (twe story maximum)

- Any other uses which are conclusively determined by
the Planning Director to have an anticipated density
of less than 100 persons per acre in bulldings and
less than 150 persons per outside of buildings on the
basis of specific floor plans and other related
information.

- Any other uses which are determined by the Planning
Director and the Airport Land Use Commission to
generally not have an anticipated maximum density of
more than 100 persons per acre in bulldings, and not
more than 150 persons per acre outside of bulldings on
the basis of specific floor plans and other related
information.

NORMALLY NOT ACCEPTABLE USES

- New single family residential uses

- Large shopping Malls (exceeding 500,000 square feet in
area)

- Theaters, auditoriums, assgembly halls and churches

- Schools, libraries, hospitals and nursing homes

- Hoise sensitive ocutdoor uses

Exhibit C-8A Continued

December 1993
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LAN D USE COMMUNI'{:":Sﬁ: Ezgll:zll_.:lﬂ' LEVEL
RESIDENTIAL 60-65|65-70(70-75 75-801 80+
HOMES AND TRANSIENT LOOGNGS. Nj N§ NJ N
MOBILE HOME PARKS N N N N N
TRANSIENT LODGINGS Y Y’ N N N
PUBLIC/INSTITUTIONAL
SCHOOLS g N N N
HOSPITALS AND NURSING HOMES X N N N N
g:uuzgss. mtul.smm'u“s' Mo Y N N N N
GOVERNMENTAL SERVICES Y Y Y Y3 N
TRANSPORTATION W ¥ ¢ Y3 N
PARKING g e X Y% Y1
COMMERCIAL USE N
OFFICES, BUSINESS AND PROFESSIONAL ¥ ¥ e
N AnD ks AT T Y X N
RETAIL TRADE—-GENERAL ¥ Y N
UTILITIES Y Y i
COMMUNICATION ¥ Y Som
INDUSTRIAL
MANUFACTURING Y Y 2 ke
MINING, FISHING, RESOURCE EXTRACTION Y Y X
RECREATION/OPEN SPACE/AGRICULTURE ‘
OUTDOOR SPORTS ARENAS Y Y NI N
OUTDOOR MUSIC SHELLS, AMPHITHEATERS Y N N N N
WILDLIFE EXHIBITS AND ZOOS Y i N N N
PARKS, RESORTS, AND CAMPS Y Y Y N
OOLF SCURGRS: BOGIG SRS M Y Y v N N
LIVESTOCK, FARMING AND BREEDING Y Y Y N N
CROP RAISING Y Y Y ] Y | Y

S onDt SIOE FoR KDY TO TaBLD

Source: Riverside Municipal Airport Comprehensive Land Use Plan (1993)

Exhibit C-10A

Land Use Standards for Noise Compatibility
Riverside Municipal Airport
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Y (Yes)

N (No)

Yl

Y}

Y3

N‘

KEY TO TABLE 11

Land use and related structures compatible and
permitted (subject to other local land use con-
trols).

Land use and related structures not compatible
and not permitted within designated CNEL
range.

Land use and related structures generally
compatible provided that measures to achieve an
outdoor to indoor noise level reduction (NLR) of
25 dB are incorporated into design and
construction of sleeping rooms.

Land use and related structures generally
compatible provided that measures to achieve an
outdoor to indoor noise level reduction (NLR) of
30 dB are incorporated into design and
construction of office areas and public reception
and gathering areas within buildings.

Land use and related stouctures generally
compatible provided that measures to achieve an
outdoor to indoor noise level reductdon (NLR) of
35 dB are incorporated into design and
construction of office areas and public reception
and gathering areas within buildings.

Residences for caretakers or security personnel
may be permitted as accessory uses to com-
mercial or industrial uses. Measures to achieve
the required outdoor to ‘indoor noise level reduc-
tion (NLR) shall be incorporated into the design
of the residences as follows:

in the 60-70 dB CNEL range — 25 dB NLR
in the 70-75 dB CNEL range — 30 dB NLR

Exhibit C-10A Continued

December 1993
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Table 12

LAND USE COMPATIBILITY GUIDELINES FOR AIRPORT SAFETY ZONES FOR
RIVERSIDE MUNICIPAL AIRPORT"?

Maximum Maximum
Population Coverage By
Safety Zone Density Structures Land Use
ETZ — Emergency o (v d No significant obstructions®
Touchdown Zone
ISZ — Inner Safety Zone o o No perroleum or explosives
No sbove-grade powerlines
OSZ — Outer Safety Uses in 25% of net No residential
Zone structures:’ area No hotels, motels
25 persons/ac. No restaurants, bars
OR No schools, hospitals, government services
150 persons/oldg. No concert halls, suditoriums
(see text for Mo stadiums, srenas
explanation) No public utility stations, plants
No public communications facilities
Uses not in No uses involving, as the primary ectivity, manufacture,
structures: storage, or distribution of explosives or flammable
350 persons/ac, materials
ERC — Extended Runway 3 du/net acre 50% of gross No uses involving, as the primary activity, manufacture,
Centerline Zone ares or 65% of | storage, or dismibution of explosives or flammable
Uses in structures®; net ares, materials.’
75 persons/ac. or whichever is
300 persons/bldg. greater
(see text for
explanation)
TPZ — Traffic Pattern Not Applicable 50% of gross | Discourage schools, suditoriums, amphitheaters, stadiums
Zone area or 65% of | Discourage uses involving, as the primary activity,
net ares, manufacture, storage, or distribution of explosives or
whichever is flammable materials.*
greater

1. The following uses shall be prohibited in all airport safety zones:

2. Any use which would direct a steady light or flashing light of red, white, green, or amber colors associated with airport
operations toward an sircraft engaged in an initial straight climb following takeoff or toward an sircraft engaged in a straight final
approach toward a landing at an sirport, other than an FAA-spproved navigational signal light or visual approech slope indicator.

b. Any use which would cause sunlight to be reflected towards an sircraft engaged in an initial straight climb following takeoff or
towards an aircraft engaged in a straight final spprosch towards a landing at an airport.

¢. Any use which would generate smolke or water vapor or which would attract large concentrations of birds, or which may
otherwise affect safe air navigation within the area.

d. Any use which would generate elecirical interference that may be detrimental to the operation of sircraft and/or aircraft
instrumentation. .

2. Avigation easements shall be secured through dedication for all land uses permitied in any safety zones.
No structures permitted in ETZ or ISZ.
. Significant obstructions include but are not limited to large trees, heavy fences and walls, tall and steep berms and retaining
walls, non-frangible street light and sign standards, billboards,
5. A "suucture includes fully enclosed buildings and other facilities involving fixed seating and enclosures limiting the mobility of
people, such as sports stadioms, outdoor arenas, and amphitheaters.
6. This does not apply to service stations involving retail sale of motor vehicle fuel if fuel storage tanks are installed underground.

o

Source: Riverside Municipal Airport Comprehensive Land Use Plan (1883)

Exhibit C-10B

Land Use Compatibility Guidelines for Airport Safety Zones
Riverside Municipal Alrport
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Exhibit C-10C

Alrport Influence Area: Noise and Safety Areas

Riverside Municipal Alrport

December 1993

c-28



Sample Compatibility Criteria and Maps | Appendix C

SACRAMENTO METROPOLITAN AIRPORT
LAND USE COMPATIBILITY GUIDELINES FOR SAFETY
COMPATIBILITY WITH
LAND USE CATEGORY
and APPROACH-
(Standard Industrial Classification Code) CLEAR DEPARTURE | OVERFLIGHT

ZONE ZONE ZONE
RESIDENTIAL
Single-family detached No Yes' Yes'
Two-family dwelling No No Yes"
Muiti-family dwelling (3+ families) No No Yes"
Group quarters & rooming houses (702, 704) No No Yes"
Mobile home parks or courts (6515) No No Yes"
MANUFACTURING
Food & kindred products (20) No No Yes"
Textlles & apparel (22, 23) No No Yes"
Transportation equipment (37) No No Yes"
Lumber & wood products (24) No No Yes"
Furniture & fixtures (25) No No Yes™
Paper & allied products (26) No No Yes"
Printing & publishing (27) No No Yes"
Chemicals & allled products (28) No No No
Asphalt Paving & Misc. Petroleum (295, 299) No No Yes"
Petroleum refining (2911) : No No No
Rubber & plastics (30) No No No
Stone, clay, glass & concrete products (32) No No Yes
Primary & fabricated metals (33, 34) No No Yes™
Electrical, and electronic equipment (36) No No Yeg'™
Leather products (31) No No Yes"
Industrial, commerclal & computer equipment (35) No No Yeg''
Photo, optical & medical equipment (38) No No Yes"
Miscellaneous manufacturing (39) No No Yes"
TRANSPORTATION, COMMUNICATIONS & UTILITIES
Streets, roads, & highways No Yes Yes
Heavy rall lines: freight & passenger (40) No Yes Yes
Light rall lines: passenger (41) No Yes Yes
Trucking & rall freight terminals (42) No No Yes"
Warehousing & storage (422) * No No Yes"’
Passenger terminals & stations No No No
Water transportation: frelght & passenger (44) No No Yes"
Parking lots (752) No Yes® Yes"
Transportation services (47) No No Yes"
Radio, TV & telephone (48) No No Yes' ™
Courler service (4215) No No Yes"
Electrical & natural gas generation & switching (491, 492) No No Yes'™
Natural gas & petroleum plpelines & storage (46) No No Yes'®
Water treatment plants (494) No No Yea® "
Sewar treatment plants (4952) No No Yes® "
Sanitary landfils (4953) No No Yos® '
Recycling & transfer facilities (4953) 7 No No Yes®"
Hazardous material faclities (4953) No No Yes® "

Sowrce: Sacramenio Metropolitan Alrport Comprehensive Land Use Plan (1883)

Exhibit C-11A

Land Use Compatibility Guidelines for Safety
Sacramento Metropolitan Alrport
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SACRAMENTO METROPOLITAN AIRPORT
LAND USE COMPATIBILITY GUIDELINES FOR SAFETY
COMPATIBILITY WITH
LAND USE CATEGORY
and APPROACH-
{Standard Industrial Classification Code) CLEAR DEPARTURE OVERFLIGHT

ZONE ZONE ZONE
WH ALE D
Paints, varnishes & supplies (5198) No No Yes"
Chemicals & allled products No No Yes"
Petroleum truck terminals No No Yes"
Miscellansous wholesale trade No No Yes"
RETAIL TRAD
Depariment & variety stores (single) (53) No No Yes"
Lumber, buliding materials & nurseries (521, 526) No No Yes"
Grocery stores & drug stores (54) No No Yes"
Paint, glass, wallpaper & hardware {523, 525) No No Yes"
Auto, truck, boat & RV dealers (55) No No Yes"
Moblle home dealers (527) No No Yes'
Auto & truck service statlons (554) No No Yes"
Fuel dealers (596) No No Yes"
Apparel & shoes (56) No No Yes"
Home fumnishings (57) No No Yes"
Eating & drinking (58) No No Yes"
Miscellaneous retall trade (59) No No Yes"

INE P
Auto, truck, boat, RV & miscellaneous repair (75, 76) No No Yes"
Mobéle home repalr (1521) No No Yes"
Commercial laundries & cleaning (721) No No Yes"
Coln-operated laundries (7215) No No Yes"
Photographers, beauty & barber, shoe repair (722-725) No No Yes"
Funeral services (726) No No Yes"
Business services (73) No No Yes"
Computer programming & data processing (737) No No Yes"
Travel Agencles (4724) No No Yes"
Legal & engineering (81, 87) No No Yes'
Banks, credit unions & financlal (63, 64, 65) No No Yes"
Hotels, motsls, inns, bed & breakfast (701) No No Yes'
Business parks & industrial clusters No No Yes"
Office bulidings (offices for rent or lease) No No Yes"
Business & vocational schools (824, 829) No No Yes'
Construction businesses (15, 16, 17) No No Yas"
Miscellaneous personal services (729) No No Yes'
SHOPPING DISTRICTS
Neighborhood shopping centers No No Yes"
Community shopping centers No No Yes"
Reglonal shopping centers No No No
Exhibit C-11A Continued
C-30 December 1963
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SACRAMENTO METROPOLITAN AIRPORT
LAND USE COMPATIBILITY GUIDELINES FOR SAFETY
COMPATIBILITY WITH
LAND USE CATEGORY
and APPROACH-
(Standard Industirial Classification Code) CLEAR DEPARTURE OVERFLIGHT

ZONE ZONE ZONE
PUB AND ASI-P ERVICE
Post offices (53) No No Yes'
Govermnment offices (91-96) No No Yes'
Government soclal services (83) No No Yes™
Elementary & secondary schools (821) No No No
Colleges & universities (822) No No No
Hospitals (BOG) No No No
Medical & dental laboratories (807) No No Yes"
Doctor & dentist offices (801-804) No No Yes™
Museums & art galleries (84) No No Yes'™
Librarias (823) No No Yes™
Churches (866) No No Yes™
Cemeterias (6553) No Yes?" Yes™
Jalls & detention centers (3223) No No No
Child care programs (6 or more children) (835) No No Yes'
Nursing care faclities (80S) No No Yes"
RECREATION
Nelghborhood parks No No Yes'?"?
Community-wide & regional parks No No No
Riding stables (7990) No No Yes"
Golf courses (7992) No Yes®" Yes'' "
Open space & natural areas Yeos®® Yes?® " Yeg?1?"
Natural water areas Yes*® Yes?®'? Yeg®'#"
Recreation & amusement centers (733, 799) No No Yes"
Physical fitness & gyms (7991) No No Yes"
Camps, campgrounds & RY parks (703) No No No
Dance halls, studios & schools (791) No No Yes™
Theaters - Iive performance (7922) No No No
Motion picture theater - singie or double (783) No No No
Motion picture theater complex - 3 or more (783) No No No
Professlonal sports (7541) No No No
Stadlums and arenas No No No
Auditoriums, concert halls, amphlitheaters No No No
Fairgrounds and expositions (7989) No No No
Racetracks (7948) No No No
Theme parks No No No

Exhibit C-11A Continued
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SACRAMENTO METROPOLITAN AIRPORT
LAND USE COMPATIBILITY GUIDELINES FOR SAFETY

LAND USE CATEGORY COMPATIBILITY WITH
AND
(Standard Industrial Classification Code) APPHOACH
CLEAR DEPARTURE OVERFLIGHT
ZONE ZONE ZONE
AGRICULTURE AND MININ
Row & field crops (011, 013, 016) Yes™® Yes®® Yes™ "
Tree crops (012) No Yes’* Yes® "
Intensive livestock (021, 024, 027) No Yes®® Yes®"?
Nursery products (018) No Yeos®® Yes®™
Poultry (025) No Yes?® Yes®"?
Pasture & grazing Yes*® Yes™® Yes® ™
Agricultural services (7) No Yes® Yes"
Mining & quarrying (10, 12, 14) No Yes>* Yes®"?
0Oil & gas extraction (13) No No Yes'"
FOOTNOTES:
' Use compatible only i directly related to agricultural use of the property for the provision of dwelling units for the land owner's immediate

famity, or for employess required for the protection of the property. All such dwellings shall be encouraged 1o locate outside of the Approach-
Departure Zona H parcel lines permit.

! Use compatible only il it doss not result in & niration of p greater than 25 p per acre at any time or the storage of
fl le of explosl ial above ground.

? Mo building, structures, above-ground transmission lines, or storage of flammabile or explosive material above ground, and no uses resulting
in a gathering of more than 10 persons per acre at any time.

* Mo bulk petroleum products or chemical storage.
*  Tour operator passsnger facilitiss not allowed,
* ' Uses compatible only if they do not result in a possibility that a water area may causs ground fog of result in a bird hazard.

' Household hazardous waste facilites operated as part of an integrated waste gement program and resulting in only temporary storage
of materials is allowed.

' Uses in buildings must be compatible.
*  Use compatible only if requirements of Callfornia Education Code, Sections 39005.7, 81038 and 81038 are fulfilled.
" No chapetis or funeral homes.

"' Mo club houses, bars, restaurants or banquet laciliies. Ancillary uses such as pro shops, shack bars, and specialty food and beverage services
are allowed. New course layouts & revislona to existing courses must be reviewed by ALUC for safety impacts. This restriction does not apply
to the Matro Air Park Special Planning Area.

7 No high intensity uess or faciiites, such as structured playgrounds, ballfislds, or picnic pavilions,

7 Uses compatible only if they do not result In a large concentration of people. A large lon of pecple is defined as a gathenng of
individuals in an area that would result in an average density of greater than 25 persons per acre per hour during any 24 hour period ending
at midnight, not 1o exceed 50 persons per acre at any time. This restriction does not apply to non-esidential usas in the Metro Ar Park
Special Planning Area.

" No uses that would cause electrical interference that would be detrimental to the operation of aircraft or aircraft instrumentation.

SACMETRO\SAFETY

Exhibit C-11A Continued
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Source: Sacramento Metropolitan Airport Comprehensive Land Use Plan (1883)

Exhibit C-11B

Airport Safety Zones
Sacramento Metropolitan Alrport
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AIRPORT LAND USE COMPATIBILITY LISTING
USES AREAS USES AREAS
1 & 3 N 8 @ 12 3 4 5 6
AGRICULTURAL USES COMMERCIAL USES
}'{EIIUCK £n§;§CIaLT‘Y CROPS 00 0 0 0 0 AIRCRAFT s;u.ng &€ REPAIRS g g g g g g
ELD C 00 C 0 0 0 FLYING SCHOOL
PASTURE & RANGELAND 0 0 00 0 0 HOTELS 6 MOTELS c ¢ x cco
ORCHARD & VINEYARDS X X 0 0 0 0 SHOPPING CENTERS c c x ¢ 00
g:vzr;m £ cﬁ;n 0 00000 BANKS g g ¥ g g g
EE FARMS, DSCAPE NURSERTES GAS STATIONS :
& GREENHOUSES T 0 0 0 0 0 0 AUTO STORAGE & PARKING 0 0 ¢ 0 00
FISE FARMS X X 0 0 0 0 OFFICE BUILDINGS ccecececoo
FEED m-r? .u:z STOCKYARDS X X 0 0 0 0 THEATERS &€ AUDITORIUMS ﬁ g g g E g
POULTRY MS X ¥ Cc¢co0o0 PUBLIC BUILDINGS
DAIRY FARMS X X 00 00 TAXI, BUS & TERMINALS 00 X 0 00
MEMORIAL PARKS X X X 0 0 0
NATURAL USES PET CEMETERIES X X X 0 0 0
RESTAURANTS § FOOD TAKE-OUTS c ccc oo
FOREST RESERVES X X ¢ 0 0 0 RETAIL STORES c.¢ &0 o
FISH & GAME RESERVES X X 0 0 0 0 TRUCK TERMINALS 0 00 0 0 0
LAND RESERVES & OPEN SPACE 000 00O OTHER SERVICE USES ccccoo
FLOOD & GEOLOGICAL HAZARD AREAS 00 0 0 0 0
WATERWAYS - RIVERS, CREEKS, INDUSTRIAL
CANALS, SWAMPS, BAY, LAKES 00 0 0 0 O e
' RESEARCH LABORATORIES cccc oo
RESIDENTIAL & INSTITUTIONAL WAREHDUSES g g g g g g
AIRCRAFT FACTORIES
RURAL RESIDENTIAL - 5 ACRLS OR MORE X X &6 oo AIR FREIGHT TERMINALS 0O 0O 0D O O
SUBURBAN RESIDENTIAL - § ACRES OR LESS X X ¥ € C 0 NON-AIR RELATED MANUFACTURING ccco oo
SINGLE FAMILY (6,000 SQ. FT.) X X ¥ ¢ Cc o0 RAIL SIDINGS 000 0 0 0
MULTI-FAMILY %X ¥ e Dp OTHER TRANSPORTATION PARKS 0000 0 O
HOBILE HOME PARKS X X eico
SCHOOLS, COLLEGES £ UMIVERSITIES X ¥ X % ¢ ¢ UTILITIES
EGSPI‘N\LS (S R e R i o ] P e 4 FEEE G
HURCHES X X X xX co RESERVOIRS
WATER TREATMENT c cC o0 00
RECREATIONAL SEWAGE DISPOSAL cC C o0 0 0 O
PETROLEUM AND CHEMICAL PRODUCTS
GOLF COURSES 000 0 0 0 BULK STORAGE c¢cc o 00
PARKS 000 D0 0 0 ELECTRICAL PLANTS X X ¢ 0 0 O
PLAYGROUNDS € PICNIC AREAS o o 0 o0 0 0 POWER LINES c ¢cc¢c o o0 0
ATHLETIC FIELDS X X x ¢ ¢ o0
RIDING STABLES & TRAILS X X 00 0 0
;Allgyas 0 0 0 0 0 0
ENNIS COURTS 0000 O0 O
OUTDOOR THEATERS L%y N e o X - PROHIBITED 0 - COMPATIBLE € - CONDITIOMALLY
SWIMMING POOLS 00 0 0 0 0 APPROVABLE
FAIRGROUNDS & RACETRACKS X% X x ¢ o
Source: Airport Land Use Plan: San Luis Obispo County Airport (1878)
Exhibit C-12A
L ]
Airport Land Use Compatibility Listing
San Lule Obispo County Alrport
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# AIRPOAT LAND USE COMMISSION TO BE ADWVIEED OF
PRAOPOSED DEVELOPMENT IN THIS AREA

Source: Airport Land Use Plan: San Luis Obispo County Airport (1978)
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a8 )

ExhIbit 9

AIRPORT/LAND USE SAFETY COMPATIBILITY CRITERIA

SAFETY ZONes
£ £
21 e 1 BBa
g§| B | B | B8 .
5 a D am] B
N ‘Ch + o« of 1= 3
—_ +| 6 =
] | 220|688 M52
LAND USE CHARACTERISTIC ° £ £ mel= %= TOoe
o Zw)l o eel38c] 2.8
Resldentlal Uses - (A) {(B,E) | (B,E) +
Other Uses In Structures - (C,E) | {D,E} + +
Other Uses Not In Structures (C,F) (D) + + +
Speclal Characterlstics
Distracting Lights or Glare = - = - (F)
Sources of Smoke or Electronic Interference - - - - (F)
Attractor of Blrds - - - (F) +

NOTES 1/ Where safety zones overlap, the more restrictive criterion applles.

2/ For the purposes hereln, the Inner approach zone Is defined as

' having a2 length of approximately 7,500 feet for existing or planned
precision Instrument runways (Sonoma County Alrport Runway 32}, 5,100
feet for exIsting or planned nonprecislon Instrument runways (Sonoma

County Alrport Runways 14, 1, and 19), and 3,000 feet for vlsual
runways (all others).

INTERPRETATION

+  ACCEPTABLE: Use Is acceptable with Il1+tle or no risks.

() CONDITIONALLY ACCEPTABLE: Hazards exist, but use Is acceptable under
conditlons clted below.

Density no greater than 1 dwellling unlt per 3 acres.
Density no greater than 4 dwelling units per acre.
Occupancy no greater than 25 persons per acre at any time.
Occupancy no greater than 50 persons per acre at any time.
. MaxImum structural coverage 25% with 30% of area open (alrcraft
could make emergency landing wlthout damage to structures on ground).

Characteristlc cannot reasonably be avolded or located outside of
Indicated safety zone.

n mooo»

\__ ~ UNACCEPTABLE: Use Is unacceptable due to assoclated hazards.

_J

Source: Sonoma County Airport Land Use Policy Plan (1981)
Exhibit C-13A

Airport/Land Use Safety Compatibility Criteria
Sonoma Valley Alrport
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sesee Primary Referral Area Boundary
=== 80 dB CNEL Contour E
E=23 Tratfic Pattern -

N Clear Zone N 2
=== Clty Limit g ot
ESSl Terrain Penetration of FAR :
Part 77 Surface \\\ .
reer S X 4

Source: Sonoma County Alrport Land Use Policy Plan (1881)

Exhibit C-13B

Airport Referral Area
Sonoma Valley Alrport
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Appendix D
Sample Implementation Documents

Some compatibility plans require the dedication of avigation or overflight easements or use of
deed notices in selected areas around each of the airports in the county. The specific applica-
tions are discussed in Chapter 5.

Examples of three types of documents are presented on the following pages.
Exhibit D1 — Avigation Easement
Exhibit D2 — Overflight Easement

Exhibit D3 — Deed Notice

December 1993 D-1
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Exhibit D1
Typical Avigation Easement

This indenture made this day of , 19 __, between
hereinafter referred to as Grantor, and the [insert County or City name], a political subdivision in the
State of California, hereinafter referred to as Grantee.

The Grantor, for good and valuable consideration, the receipt and sufficiency of which are hereby
acknowledged, does hereby grant to the Grantee, its successors and assigns, a perpetual and assig-
nable easement over the following described parcel of land in which the Grantor holds a fee simple
estate. The property which is subject to this easement is depicted as
on "Exhibit A* attached and is more particularly described as follows:

[Insert legal description of real property]

The easement applies to the Airspace above an imaginary plane over the real property. The plane is
described as follows:

The imaginary plane above the hereinbefore described real property, as such plane is defined by
Part 77 of the Federal Aviation Regulations, and consists of a plane [describe approach, transition,
or horizontal surface]; the elevation of said plane being based upon the Airport of-
ficial runway end elevation of feet Above Mean Sea Level (AMSL), as determined by [Insert
name and Date of Survey or Airport Layout Plan that determines the elevation] the approximate
dimensions of which said plane are described and shown on Exhibit A attached hereto and incor-
porated herein by reference.

The aforesaid easement and right-of-way includes, but is not limited to:

(1) For the use and benefit of the public, the easement and continuing right to fly, or cause or permit
the flight by any and all persons, or any aircraft, of any and all kinds now or hereafter known, in,
through, across, or about any portion of the Airspace hereinabove described; and

(2) The easement and right to cause or create, or permit or allow to be caused or created within all
space above the existing surface of the hereinabove described real property and any and all Air-
space laterally adjacent to said real property, such noise, vibration, currents and other effects of air,
ilumination and fuel consumption as may be inherent in, or may arise or occur from or during the
operation of aircraft of any and all kinds, now or hereafter known or used, for navigation of or flight
in air; and

(3) A continuing right to clear and keep clear from the Airspace any portions of buildings, structures, or
improvements of any kinds, and of trees or other objects, including the right to remove or demolish
those portions of such buildings, structures, improvements, trees, or other things which extend into
or above said Airspace, and the right to cut to the ground level and remove, any trees which extend
into or above the Airspace; and

(4) The right to mark and light, or cause or require to be marked or lighted, as obstructions to air navi-

gation, any and all buildings, structures, or other improvements, and trees or other objects, which
extend into or above the Airspace; and
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(5) The right of ingress to, passage within, and egress from the hereinabove described real property,
for the purposes described in subparagraphs (3) and (4) above at reasonable times and after rea-
sonable notice.

For and behalf of itself, its successors and assigns, the Grantor hereby covenants with the [insert
County or City name], for the direct benefit of the real property constituting the Air-
port hereinafter described, that neither the Grantor, nor its successors in interest or assigns will con-
struct, install, erect, place or grow in or upon the hereinabove described real property, nor will they
permit to allow, any building structure, improvement, tree or other object which extends into or above
the Airspace, or which constitutes an obstruction to air navigation, or which obstructs or interferes with
the use of the easement and rights-of-way herein granted.

The easements and rights-of-way herein granted shall be deemed both appurtenant to and for the di-
rect benefit of that real property which constitutes the Airport, in the [insert County or
City name], State of California; and shall further be deemed in gross, being conveyed to the Grantee for
the benefit of the Grantee and any and all members of the general public who may use said easement
or right-of-way, in landing at, taking off from or operating such aircraft in or about the
Airport, or in otherwise flying through said Airspace.

This grant of easement shall not operate to deprive the Grantor, its successors or assigns, of any rights
which may from time to time have against any air carrier or private operator for negligent or unlawful
operation of aircraft.

These covenants and agreements run with the land and are binding upon the heirs, administrators,
executors, successors and assigns of the Grantor, and, for the purpose of this instrument, the real pro-
perty firstly hereinabove described is the servient tenement and said Airport is the
dominant tenement.

DATED:

STATE OF 1 ss
COUNTY OF  }

On , before me, the undersigned, a Notary Public in and for said County and
State, personally appeared , and known to me to be the
persons whose names are subscribed to the within instrument and acknowledged that they executed
the same.

WITNESS my hand and official seal.

Notary Public
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Exhibit D2
Typlcal Overflight Easement

GRANTOR hereby grants to the in , its successors or
assigns, as owners of the _[Name of Airport] , California, an overflight ease-

ment for the following purposes and granting the following rights:

(1) For the use and benefit of the public, and to the extant and in the manner consistent with safe
operating procedures as provided under applicable governmental regulations, the right to make
flights, and the noise inherent thereto, in airspace over the property described in Exhibit A (at-
tached) in connection with landings, takeoffs, and general operation of the __[Name of Airport] .

(2) The right to regulate or prohibit the release into the air of any substance which would impair the
visibility or otherwise interfere with the operations of aircraft such as, but not limited to, steam, dust,
and smoke.

(3) The right to regulate or prohibit light emissions, either direct or indirect (reflective), which might
interfere with pilot vision.

(4) The right to prohibit electrical emissions which would interfere with aircraft communication systems
or aircraft navigational equipment.

This easement shall be effective from this date and run with the land until such time as the
[Name of Airport] is no longer used as an airport.

The real property subject to this overflight easement is described as follows:

See Attachment "A"

DATED: GRANTOR:

By:

D-4 December 1883
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Exhibit D3
Sample Deed Notice

The following statement should be included on the deed for the subject property and recorded in by the
County. This statement should also be included on any parcel map, tentative map or final map for
subdivision approval.

This property is in the area subject to overflights by aircraft using airport, and as
a result, residents may experience inconvenience, annoyance or discomfort arising from the
noise of such operations. State law (public utilities code section 21670 et. Seq.) establishes

the importance of public use airports to protection of the public interest of the people of the
State of California. Residents of property near a public use airport should therefore be pre-
pared to accept such inconvenience, annoyance or discomfort from normal aircraft operations.
Any subsequent deed conveying parcels or lots shall contain a statement in substantially this
form.
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Appendix E

Federal Aviation Administration
Runway Approach Protection Standards

Federal Aviation Regulations
Part 77 — Objects Affecting Navigable Airspace

Subpart A—General
8§77.1 Scope.

This Part—

(a) Establishes standards for determining
obstructions in navigable airspace;

(b) Sets forth the requirements for notice
to the Administrator of certain proposed con-
struction or alteration;

(¢) Provides for aeronautical studies of ob-
structions to air navigation, to determine their
effect on the safe and efficient use of airspace;

(d) Provides for public hearings on the
hazardous effect of proposed construction or
alteration on air navigation; and

(e) Provides for establishing antenna farm
areas.

§77.2 Definition of terms.
For the purpose of this Part:

“Airport available for public use” means
an airport that is open to the general public
with or without a prior request to use the
airport.

“A seaplane base” is considered to be an
airport only if its sea lanes are outlined
by visual markers.

“Nonprecision instrument runway” means
a runway having an existing instrument
approach procedure utilizing air navigation
facilities with only horizontal guidance,
or area type navigation equipment, for
which a straight-in nonprecision instrument
approach procedure has been approved, or
planned, and for which no precision ap-
proach facilities are planned, or indicated on
an FAA planning document or military serv-
ice military airport planning document.

“Precision instrument runway™ means a
runway having an existing instrument ap-
proach procedure utilizing an Instrument
Landing System (ILS), or a Precision Ap-
proach Radar (PAR). It also means a run-
way for which a precision approach system
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is planned and is so indicated by an FAA
approved airport layout plan; a military
service approved military airport layout
plan; any other FAA planning document, or
military service military airport planning
document.

“Utility runway” means u runway that
is constructed for and intended to be used
by propeller driven aircraft of 12,500 pounds
maximum gross weight and less.

“Visual runway” means a runway in-
tended solely for the operation of aircraft
using visual approach procedures, with no
straight-in instrument approach procedure
and no instrument designation indicated on
an FAA approved airport layout plan, s
military service approved military airport
layout plan, or by any planning document
submitted to the FAA by competent au-
thority.

§77.3 Standards.

(a) The standards established in this Part
for determining obstructions to air navigation
are used by the Administrator in—

(1) Administering the Federal-aid Air-
port Program and the Surplus Airport Pro-
gram;

(2) Transferring property of the United
States under Section 16 of the Federal Air-
port Act;

(3) Developing technical standards and
guidance in the design and construction of
airports; and

(4) Imposing requirements for public
notice of the construction or alteration of any
structure where notice will promote air
safety.

(b) The standards used by the Administra-
tor in the establishment of flight procedures
and aireraft operational limitations are not
set forth in this Part but are contained in other
publications of the Administrator.
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OBJECTS AFFECTING NAVIGABLE AIRSPACE

8§ 77.5 Kinds of objects affected.

This Part applies to—

(a) Any object of natural growth, terrain,
or permanent or temporary construction or
alteration, including equipment or materials
used therein, and apparatus of a permanent
or temporary character ; and

(b) Alteration of any permanent or tempor-
ary existing structure by a change in its height
(including appurtenances), or lateral dimen-
sions, including equipment or materials used
therein.

Subpart B—Notice of Construction
or Alteration

$77.11 Scope.

(a) This subpart requires each person pro-
posing any kind of construction or alteration
described in § 77.13(a) of this chapter to give
adequate notice to the Administrator. It speci-
fies the locations and dimensions of the con-
struction or alteration for which notice is re-
quired and prescribes the form and manner of
the notice. It also requires supplemental
notices 48 hours before the start and upon the
completion of certain construction or altera-
tion that was the subject of a notice under
§77.13(a).

(b) Notices received under this subpart pro-
vide a basis for—

(1) Evaluating the effect of the construc-
tion or alteration on operational procedures
and proposed operational procedures;

(2) Determinations of the possible haz-
ardous effect of the proposed construction or
alteration on air navigation;

(3) Recommendations for identifying
the construction or alteration in accordance
with the current Federal Aviation Adminis-
tration Advisory Circular AC 70/7460-1 en-
titled “Obstruction Marking and Lighting,”
which is available without charge from the
Department of Transportation, Distribution
Unit, TAD 484.3, Washington, D.C. 20590;

(4) Determining other appropriate meas-
ures to be applied for continued safety of
air navigation; and

(5) Charting and other notification to air-
men of the construction or alteration.

PART 77
§77.13 Consiruction or alteration requiring
notice.

(a) Except as provided in §77.15, each
sponsor who proposes any of the following
construction or alteration shall notify the Ad-
ministrator in the form and manner prescribed
in § 77.17:

(1) Any construction or alteration of
more than 200 feet in height above the
ground level at its site.

(2) Any construction or alteration of
greater height than an imaginary surface
extending outward and upward at one of
the following slopes:

(i) 100 to 1 for a horizontal distance
of 20,000 feet from the nearest point of
the nearest runway of each airport speci-
fied in subparagraph (5) of this para-
graph with at least one runway more than
3,200 feet in actual length, excluding heli-
ports.

(i1) 50 to 1 for a horizontal distance
of 10,000 feet from the nearest point of
the nearest runway of each airport speci-
fied in subparagraph (5) of this para-
graph with its longest runway no more
than 3,200 feet in actual length, excluding
heliports,

(iii) 25 to 1 for a horizontal distance
of 5,000 feet from the nearest point of the
nearest landing and takeoff area of each
heliport specified in subparagraph (5) of
this paragraph.

(3) Any highway, railroad, or other
traverse way for mobile objects, of a height
which, if adjusted upward 17 feet for an
Interstate Highway that is part of the Na-
tional System of Military and Interstate
Highways where overcrossings gre designed
for a minimum of 17 feet vertical distance,
15 feet for any other public roadway, 10 feet
or the height of the highest mobile object
that would normally traverse the road,
whichever is greater, for a private road, 23
feet for a railroad, and for a waterway or
any other traverse way not previously men-
tioned, an amount equal to the height of the
highest mobile object that would normally
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traverse it, would exceed a standard of
paragraph (1) or (2) of this section.

(4) When requested by the FAA, any
construction or alteration that would be in
an instrument approach area (defined in the
FAA standards governing instrument ap-
proach procedures) and available informa-
tion indicates it might exceed a standard of
Subpart C of this part.

(5) Any construction or alteration on
any of the following airports (including
heliports):

(i) An airport that is available for
public use and is listed in the Airport
Directory of the current Airman’s Infor-
mation Manua] or in either the Alaska
or Pacific Airman’s Guide and Chart Sup-
plement.

(ii) An airport under construction,
that is the subject of a notice or proposal
on file with the Federal Aviation Admin-
istration, and, except for military air-
ports, it is clearly indicated that the air-
port will be available for public use.

(iii) An airport that is operated by an
- armed force of the United States.

(b) Each sponsor who proposes construc-
tion or alteration that is the subject of a notice
under paragraph (a) of this section and is
advised by an FAA regional office that a
supplemental notice is required shall submit
that notice on a prescribed form to be received
by the FAA regional office at least 48 hours
before the start of the construction or altera-
tion.

(c) Each sponsor who undertakes construc-
tion or alteration that is the subject of a notice
under paragraph (a) of this section shall,
within 5 days after that construction or altera-
tion reaches its greatest height, submit a sup-
plemental notice on a prescribed form to the
FAA regional office having jurisdiction over
the region involved, if—

(1) The construction or alteration is
more than 200 feet above the surface level
of its site; or

(2) An FAA regional office advises him
that submission of the form is required.

Ch. 1 (Amdt. 77-11, EIf. 10/25/89)
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§ 77.15 Constructlon or alteration not requir-
Ing notice.

No person is required to notify the Admin-
istrator for any of the following construction
or alteration:

(a) Any object that would be shielded by
existing structures of a permanent and sub-
stantial character or by natural terrain or topo-
graphic features of equal or greater height,
and would be located in the congested area of
a city, town, or settlement where it is evident
beyond all reasonable doubt that the structure
so shielded will not adversely affect safety in
air navigation.

(b) Any antenna structure of 20 feet or
less in height except one that would increase
the height of another antenna structure.

(¢) Any air navigation facility, airport
visual approach or landing aid, aircraft ar-
resting device, or meteorological device, of a
type approved by the Administrator, or an
appropriate military service on military air-
ports, the location and height of which is fixed
by its functional purpose.

(d) Any construction or alteration for which
notice is required by any other FAA regulation.

§ 77.17 Form and time of notice.

(a) Each person who is required to notify the
Administrator under § 77.13(a) shall send one
executed form set (four copies) of FAA Form
7460-1, Notice of Proposed Construction or
Alteration, to the [Manager] , Air Traffic Divi-
sion, FAA Regional Office having jurisdiction
over the area within which the construction or
alteration will be located. Copies of FAA Form
7460-1 may be obtained from the headquarters
of the Federal Aviation Administration and the
regional offices.

(b) The notice required under § 77.13(a) (1)
through (4) must be submitted at least 30
days before the earlier of the following
dates—

(1) The date the proposed construction or
alteration is to begin.

(2) The date an application for a con-
struction permit is to be filed.
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OBJECTS AFFECTING NAVIGABLE AIRSPACE

However, a notice relating to proposed con-
struction or alteration that is subject to the
licensing requirements of the Federal Com-
munications Act may be sent to the FAA at the
same time the application for construction is
filed with the Federal Communications Com-
mission, or at any time before that filing.

(¢) A proposed structure or an alteration
to an existing structure that exceeds 2,000 feet
in height above the ground will be presumed
to be a hazard to air navigation and to result
in an inefficient utilization of airspace and the
applicant has the burden of overcoming that
presumption. Each notice submitted under the
pertinent provisions of this Part 77 proposing
a structure in excess of 2,000 feet above ground,
or an alteration that will make an existing
structure exceed that height, must contain a
detailed showing, directed to meeting this
burden. Only in exceptional cases, where the
FAA concludes that a clear and compelling
showing has been made that it would not re-
sult in an inefficient utilization of the airspace
and would not result in a hazard to air naviga-
tion, will a determination of no hazard be
issued.

(d) In the case of an emergency involv-
ing essential public services, public health, or
public safety that requires immediate con-
struction or alteration, the 30-day requirement
in paragraph (b) of this section does not ap-
ply and the notice may be sent by telephone,
telegraph, or other expeditious means, with an
executed FAA Form 7460-1 submitted within
five days thereafter. QOutside normal business
hours, emergency notices by telephone or tele-
graph may be submitted to the nearest FAA
Flight Service Station.

(e) Each person who is required to notify the
Administrator by paragraph (b) or (c) of § 77.183,
or both, shall send an executed copy of FAA
Form 117-1, Notice of Progress of Construction
or Alteration, to the [Manager]l, Air Traffic
Division, FAA Regional Office having jurisdic-
tion over the area involved.

PART 77

§ 77.19 Acknowledgment of notlce.

(a) The FAA acknowledges in writing the
receipt of each notice submitted under § 77.13
(a).

(b) If the construction or alteration pro-
posed in a notice is one for which lighting or
marking standards are prescribed in the FAA
Advisory Circular AC 70/7460-1 entitled
“Obstruction Marking and Lighting,” the
acknowledgment contains a statement to that
effect and information on how the structure
should be marked and lighted in accordance
with the manual.

(c) The acknowledgment states that an aero-
nautical study of the proposed construction or
alteration has resulted in a determination that
the construction or alteration—

(1) Would not exceed any standard of
Subpart C and would not be a hazard to air
navigation;

(2) Would exceed a standard of Subpart
C but would not be a hazard to air naviga-
tion; or

(3) Would exceed a standard of Subpart
C and further aeronautical study is necessary
to determine whether it would be hazard
to air navigation, that the sponsor may re-
quest within 30 days that further study, and
that, pending completion of any further
study, it is presumed the construction or
alteration would be a hazard to air naviga-
tion.

Subpart C—Obstruction Standards

§ 77.21 Scope.

(a) This subpart establishes standards for
determining obstructions to air navigation.
It applies to existing and proposed manmade
objects, objects of natural growth, and terrain.
The standards apply to the use of navigable
airspace by aircraft and to existing air naviga-
tion facilities, such as an air navigation aid,
airport, Federal airway, instrument approach
or departure procedure, or approved off-airway
route. Additionally, they apply to a planned
facility or use, or a change in an existing
facility or use, if a proposal therefor is on file
with the Federal Aviation Administration or
an appropriate military service on the date the
notice required by § 77.13(a) is filed.

Ch. 1 (Amdt. 77-11, EN. 10/25/88)
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(b) At those airports having defined run-
ways with specially prepared hard surfaces,
the primary surface for each such runway ex-
tends 200 feet beyond each end of the runway.
At those airports having defined strips or
pathways that are used regularly for the taking
off and landing of aircraft and have been
designated by approriate authority as runways,
but do not have specially prepared hard sur-
faces, each end of the primary surface for each
such runway shall coincide with the cor-
responding end of the runway. At those air-
ports, excluding seaplane bases, having a de-
fined landing and takeoff area with no defined
pathways for the landing and taking off of
aircraft, a determination shall be made as to
which portions of the landing and takeoff area
are regularly used as landing and takeoff
pathways. Those pathways so determined
shall be considered runways and an appro-
priate primary surface as defined in § 77.25(c)
will be considered as being longitudinally
centered on each runway so determined, and
each end of that primary surface shall coincide
with the corresponding end of that runway.

(c) The standards in this subpart apply to
the effect of construction or alteration pro-
posals upon an airport if, at the time of filing
of the notice required by § 77.13(a), that air-
port is—

(1) Available for public use and is listed
in the Airport Directory of the current Air-
man’s Information Manual or in either the
Alaska or Pacific Airman’s Guide and Chart
Supplement ; or,

(2) A planned or proposed airport or an
airport under construction, that is the
subject of a notice or proposal on file with
the Federal Aviation Administration, and,
except for military airports, it is clearly in-
dicated that that airport will be available
for public use; or,

(3) An airport that is operated by an
armed force of the United States.

(d) [Deleted]

§77.23 Stendards for determining obstruc-
tions.

(8) An existing object, including a mobile

object, is, and a future object would be, an
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obstruction to air navigation if it is of greater
height than any of the following heights or
surfaces:
(1) A height of 500 feet above ground
level at the site of the object.

(2) A height that is 200 feet above
ground level or above the established air-
port elevation, whichever is higher, within
3 nautical miles of the established reference
point of an airport, excluding heliports, with
its longest runway more than 3,200 feet in
actual length, and that height increases in
the proportion of 100 feet for each addi-
tional nautical mile of distance from the
airport up to a maximum of 3500 feet.

(3) A height within a terminal obstacle
clearance area, including an initial approach
segment, a departure area, and a circling
approach area, which would result in the
vertical distance between any point on the
object and an established minimum instru-
ment flight altitude within that area or
segment to be less than the required obstacle
clearance.

(4) A height within an en route obstacle
clearance area, including turn and termina-
tion areas, of a Federal airway or approved
off-airway route, that would increase the
minimum obstacle clearance altitude.

(5) The surface of a tukeoff and landing
area of an airport or any imaginary surface
established under §§77.25, 77.28, or 77.29.
However, no part of the takeoff or landing
area itself will be considered an obstruction.

(b) Except for traverse ways on or near
an airport with an operative ground traffic
control service, furnished by an air traffic con-
trol tower or by the airport management and
coordinated with the air traffic control service,
the standards of paragraph (a) of this section
apply to traverse ways used or to be used for
the passage of mobile objects only after the
heights of these traverse ways are increased
by:

(1) Seventeen feet for an Interstate High-
way that is part of the National System of
Military and Interstate Highways where
overcrossings are designed for a minimum
of 17 feet vertical distance.
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(2) Fifteen feet for any other public road-
way.

(3) Ten feet or the height of the highest
mobile object that would normally traverse
the road, whichever is greater, for a private
road.

(4) Twenty-three feet for a railroad.

(5) For a waterway or any other traverse
way not previously mentioned, an amount
equal to the height of the highest mobile
object that would normally traverse it.

§77.25 Civil airport imaginary surfaces.

The following civil airport imaginary sur-
faces are established with relation to the air-
port and to each runway. The size of each
such imaginary surface is based on the cate-
gory of each runway according to the type of
approach available or planned for that rum-
way. The slope and dimensions of the ap-
proach surface applied to each end of a run-
way are determined by the most precise
approach existing or planned for that runway
end.

(a) Horizontal surface—a horizontal plane
150 feet above the established airport eleva-
tion, the perimeter of which is constructed by
swinging arcs of specified radii from the center
of each end of the primary surface of each
runway of each airport and connecting the
adjacent arcs by lines tangent to those arcs.
The radius of each arc is:

(1) 5,000 feet for all runways designated

as utility or visual;

(2) 10,000 feet for all other runways.
The radius of the arc specified for each end
of a runway will have the same arithmetical
value. That value will be the highest deter-
mined for either end of the runway. When a
5,000-foot arc is encompassed by tangents con-
necting two adjacent 10,000-foot arcs, the
5,000-foot arc shall be disregarded on the con-
struction of the perimeter of the horizontal
surface.

(b) Conical surface—a surface extending
outward and upward from the periphery of
the horizontal surface at a slope of 20 to 1
for a horizontal distance of 4,000 feet.

(¢) Primary surface—a surface longitu-
dinally centered on a runway. When the
runway has a specially prepared hard surface,

PART 77

the primary surface extends 200 feet beyond
each end of that runway: but when the run-
way has no specially prepared hard surface, or
planned hard surface, the primary surface ends
at each end of that runway. The elevation of
any point on the primary surface is the same
as the elevation of the nearest point on the
runway centerline. The width of a primary
surface is:

(1) 250 feet for utility runways having
only visual approaches.

(2) 500 feet for utility runways having
nonprecision instrument approaches.

(3) For other than utility runways the
width is:

(i) 500 feet for visual runways having
only visual approaches.

(ii) 500 feet for nonprecision instru-
ment runways having visibility minimums
greater than three-fourths statute mile.

(iii) 1,000 feet for a nomprecision in-
strument runway having a nonprecision
instrument approach with visibility mini-
mums as low as three-fourths of a statute
mile, and for precision instrument run-
ways.

The width of the primary surface of a run-
way will be that width prescribed in this
section for the most precise approach existing
or planned for either end of that runway.

(d) Approach surface—a surface longitu-
dinally centered on the extended runway
centerline and extending outward and upward
from each end of the primary surface. An
approach surface is applied to each end of each
runway based upon the type of approach
available or planned for that runway end.

(1) The inner edge of the approach sur-
face is the same width as the primary
surface and it expands uniformly to a
width of:

(1) 1,250 feet for that end of a utility
runway with only visual approaches;

(ii) 1,500 feet for that end of a runm-
way other than a utility runway with only
visual approaches;

(1i1) 2,000 feet for that end of a utility
runway with & nonprecision instrument
approach ;
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(iv) 3,500 feet for that end of a non-
precision instrument runway other than
utility, having visibility minimums greater
than three-fourths of a statute mile;

(v) 4,000 feet for that end of a non-
precision instrument runway, other than
utility, having a nonprecision instrument
approach with visibility minimums as low
as three-fourths statute mile; and

(vi) 16,000 feet for precision instrument
runways.

(2) The approach surface extends for a
horizontal distance of:

(i) 5,000 feet at a slope of 20 to 1 for
all utility and visual runways;

(i) 10,000 feet at a slope of 34 to 1
for all nonprecision instrument runways
other than utility; and,

(iii) 10,000 feet at a slope of 50 to 1
with an additional 40,000 feet at a slope of
40 to 1 for all precision instrument run-
ways.

(3) The outer width of an approach sur-
face to an end of a runway will be that width
prescribed in this subsection for the most
precise approach existing or planned for
that runway end.

(e) Transitional surface—These surfaces ex-
tend outward and upward at right angles to
the runway centerline and the runway center-
line extended at a slope of 7 to 1 from the
sides of the primary surface and from the
sides of the approach surfaces. Transitional
surfaces for those portions of the precision
approach surface which project through and
beyond the limits of the conical surface, ex-
tend a distance of 5,000 feet measured hori-
zontally from the edge of the approach surface
and at right angles to the runway centerline.

§ 77.27 [Revoked]

§ 77.28 Milltary alrport Imaginary surfaces.

(a) Related to airport reference points.
These surfaces apply to all military airports.
For the purposes of this section a military air-
port is any airport operated by an armed force
of the United States.

(1) Imner horizontal surface—A plane is
oval in shape at a height of 150 feet above
the established airfield elevation. The plane

Decamber 1993
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is constructed by scribing an arc with a
radius of 7,500 feet about the centerline at
the end of each runway and interconnecting
these arcs with tangents.

(2) Conical surface—A surface extending
from the periphery of the inner horizontal
surface outward and upward at a slope of
20 to 1 for a horizontal distance of 7,000
feet to a height of 500 feet above the estab-
lished airfield elevation.

(3) Outer horizontal surface—A plane,
located 500 feet above the established air-
field elevation, extending outward from the
outer periphery of the conical surface for a
horizontal distance of 30,000 feet.

(b) Related to runways. These surfaces
apply to all military airports.

(1) Primary surface—A surface located
on the ground or water longitudinally
centered on each runway with the same
length as the runway. The width of the
primary surface for runways is 2,000 feet.
However, at established bases where sub-
stantial construction has taken place in ac-
cordance with a previous lateral clearance
criteria, the 2,000-foot width may be reduced
to the former criteria.

(2) Clear zome surface—A surface located
on the ground or water at each end of the
primary surface, with a length of 1,000 feet
and the same width as the primary surface.

(3) Approach clearance surface—An in-
clined plane, symmetrical about the runway
centerline extended, beginning 200 feet be-
yond each end of the primary surface at the
centerline elevation of the runway end and
extending for 50,000 feet. The slope of the
approach clearance surface is 50 to 1 along
the runway centerline extended until it
reaches an elevation of 500 feet above the
established airport elevation. It then con-
tinues horizontally at this elevation to a
point 50,000 feet from the point of begin-
ning. The width of this surface as the run-
way end is the same as the primary surface,
it flares uniformly, and the width at 50,000
is 16,000 feet.

(4) Transitional surfaces—These surfaces
connect the primary surfaces, the first 200
feet of the clear zone surfaces, and the ap-
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proach clearance surfaces to the inner hori-
zontal surface, conical surface, outer hori-
zontal surface or other transitional surfaces.
The slope of the transitional surface is 7 to 1
outward and upward at right angles to the
runway centerline.

§ 77.29 Alrport imaginary surfaces for heli-
ports.

(a) Heliport primary surfoce. The area of
the primary surface coincides in size and shape
with the designated takeoff and landing area
of a heliport. This surface is a horizontal
plane at the elevation of the established heli-
port elevation.

PART 77

(b) Heliport approach surface. The ap-
proach surface begins at each end of the heli-
port primary surface with the same width as
the primary surface, and extends outward and
upward for a horizontal distance of 4,000 feet
where its width is 500 feet. The slope of the
approach surface is 8 to 1 for civil heliports
and 10 to 1 for military heliports.

(c) Heliport tramsitional surfaoces. These
surfaces extend outward and upward from the
lateral boundaries of the heliport primary
surface and from the approach surfaces at a
slope of 2 to 1 for a distance of 250 feet meas-
ured horizontally from the centerline of the
primary and approach surfaces.
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Notice of Proposed Construction or Alteration
FAA Form 7460
00 NOT REMOVE CARBONS R AR R DO

Q Aeronauntical Study Number
NOTICE OF PROPOSED CONSTRUCTION OR ALTERATION

S Departrrent of Varipoe Sanon

Federal fwigtion Adminkirotion
1. Nature of Proposal 2. Complete Description of Structure
& T pe B Class = Work Schedule Dates A Include ellective rataled power and assigned requency o!
D MNew Consiruchion D Fermaneni Beginning all exishing, propased or modied AMCEM. or TV Broadeast
e stations ulihZing 1his struclure
O aterangn O Temporary (Duraton months End
B Include size and configuration of power 1ransmission ines
3a. Name and address of individual, company, corporation, etc. proposing the and'iher SURDOIKING tower s i INE vicwily ol FAATAC TRy

i and pubhc n
construclion or alteration. 'Numoer Sireet Ciy State and Zip Code) s o
C Include inlormanon snowing sde onenfalion dimensions

{ ] and construchon matenals of the proposed struciure
area cods Telephone Mumber

[ B

L ]

B Name address and telephone number of proponent's representative if different than 3 above

( more space 15 required. conlinue on & separale sheetl. |

4. Location of Structure 5. Helght and Elevalion (Compiete to the nearest foot)
A Coorginates B MNearest City or Town. and State C Name of nearest airpont helipon fhighipark [ A Elevation of site above mean sea level
To nearest secondi or seaplane base
OI I "l Dusrance 10 48 11) Distance liom struclure 1o neares! pont of | B Henght of Structure inciuding all
Wil nearest runway appurtenances and hghling ( any) above
Laniude ground. or water if $0 situated
Bl T W12, Owechon 10 4B 12} Direction from structure 1o arport C Overall neight above mean sea level (A - B/
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< Cescrptongliocaton of site with respect 1o fughways. sireels anports prominent terrain teatures exishing struciures elc Atlacha U S Geological Survey quaadrangle map or
22 alent showing 1he relalignship of consiruchion sie [0 Nearest airports) (+ more space s required CONINUE ON d Separaie sheet of paper and allach 1o this NONCE |

MNarce s required by Part 77 of the Federal Aviation Reguiahionsi 14 C F R Part 771 pursuan! 1o Section 1101 of the Federal Aviation Act of 1958 as amended 1490/ 5 C 1101
Eersons who knowQiy and withngly viclate the Nonice requirements of Part 77 are subject 10 a hine [ criming! penally | of not more than $500 for the fiest offense and nol rngre
tnan §2 000 for supseguent offenses. pursuant 1o Seclon 902(a) of the Federal Avialion Act of 1958, as amended (43 U S C 1472(al

| HEREBY CERTIFY that all of the above statements made by me are true, complete, and correct to the best of my
knowledge. In addition, | agree to obstruction mark and/or light the structure in accordance with established marking &
lighting standards if necessary.

Date Typed Name Tille of Person Fiing Nolice .Slgn.llure
FOR FAA USE ONLY ) i PAA will either metum this form or issue a separate acknowledgement.
The PI’DDOS&[' . Suppl Nnbwnf"‘ ik FMFomeiuoqmrwlnynmthrwaulsmmm or
0O i i ! . umammwwdm ;
not fequire & notice 1o FAA. R :CI WMMMMWWMUQMMMuM
[ 1s nat identified as an obstruction under ‘ ' it s
any standard of FAR, Part 77, Subpart C, i TNty wirnon unless:
and would not be & hazard to &if navigation. " m.nm Wdorurrnmud h)"u‘lﬂmnﬁlﬂ
|:] is identified 88 an obairuction under the 5, s (b]mmmﬁammﬂwmmnamthmcnmmunmwGom.rnlssmrlnndan
standards of FAR, Part 77, Subpart C. but - . . MﬂﬂmhamwhmmwFOConubqroremeMexp:ratmdata In such
: o P mmmmmmwmmcwmmpuumdmumm or on

would not be a hazard 1o alr navigation. 5 e
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[ tighted per FAA Adwisory Circular
70/7480-1, Chapier (s)

bl mmmﬁccmmwm

! mwhmmmmmwamhmlmmbapostmrkedordeamemdmme
Mmumrsuyswmmup-mmum

D : S i, ﬂuwunmnmmummmmmammc ampyufhhdehnnmmnwﬁbemnnmm
o g and lighting are not AD'“Q’ o}
Remarks: . ;
tssued In Signature T Date
FAL Form Td60-1 + = DO NOT REMOVE CARBONS
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Airport Design Standards
FAA Advisory Circular No. 150/5300-13

Table 2-4. Approach surface dimensions

Facilities Runway End Approach Surface Dimensions
Expected Inner Outer
Approach Opposite | Length width width Slope
To Serve End End feet feet feet run/rise
(meters) | (meters) (meters)
v v 5,000 250 1,250 20:1
(1 500) (73) (375)
NP 5,000 500 1,250 20:1
only (1 500)| (150) (375)
Small NP 3/4 5,000 1,000 1,250 20:1
P (1 500)| (300) (373)
Airplanes
NP v 5,000 500 2,000 20:1
NP (1 500)| (150) (600)
NP 3/4 5,000 1,000 2,000 20:1
P (1 500)| (300) (600)
v v 5,000 500 1,500 20:1
NP (1 500) (150) (450)
NP 3/4 5,000 1,000 1,500 20:1
Large P (1 500)| (300) (450)
Airplanes NP v 10,000 500 3,500 341
NP (3 000) (150) (1 050)
NP 3/4° | 10,000 1,000 3,500 34:1
P (3 000)| (300) | (1 050)
Large NP 3/4 v 10,000 1,000 4,000 34:1
NP (3 000) (300) (1 200)
or NP 3/4
P
Only
P A 10,000 1,000 4,000 50:1
Small NP (3 000)| (300) | (1 200)
NP 3/4 PLUS
Airplanes P 40,000 4,000 | 16,000 40:1
(12 000)| (1 200)| (4 800)

Visual approach
Nonprecision instrument approac

3/4-statute mile

Nonprecision instrument ap

3/4-statute mile

Precision instrument approach

h with visibility minimums more than

proach with visibility minimums as low as
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NP

NP 3/4

Table 2-5. Runway protection zone (RPZ) dimenslons

Facilities Runway End Dimensions For Approach End
Expected Inner Quter
Approach | Opposite | Length | Width Width RPZ
To Serve End End L Wy Wy
i feet feet feet acres
(meters) | (meters) | (meters)
v v 1,000 250 450 8.035
(300) (75) (135)
NP 1,000 500 650 13.200
Only (300) (150) (195)
Small NP 3/4 1,000 1,000 1,050 23.542
P (300) (300) (315)
Airplanes
NP v 1,000 500 800 14.922
NP (300) (150) (240)
NP 3/4 1,000 1,000 1,200 25.252
P (300) (300) (360)
v v 1,000 500 700 13.770
NP (300) (150) (210)
NP 3/4 1,000 1,000 1,100 24.105
Large P (300) (300) (330)
Airplanes NP v 1,700 500 1,010 29.465
NP (510) (150) (303)
NP 3/4 1,700 1,000 1,425 47.320
P (510) (300) (427.5)
Large NP 3/4 v 1,700 1,000 1,510 48.978
NP (510) (300) (453)
or NP 3/4
P
~ Only
P \) 2,500 1,000 1,750 78.914
Small NP (750) (300) (525)
NP 3/4
Airplanes P

= Visual approach

Nonprecision instrument approach

3/4-statute mile
= Nonprecision instrument approach with visibility minimums as low as

3/b-statute mile

Precision instrument approach

with visibility minimums more than
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CONTROLLED

OBJECT FREE AREA EXTENSION

o T N

I\
x 3
I WOTE:
4 1, Ses Table 2-5 for
dimension "1' "2' L
E 2. Sea Tables 3-1 through
N\ L 3-3 for dimensions R, Q

Figure 2-3. Runway protection zone
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Department of Transportation. Federal Aviation Administration. 1987 (December). A Model
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Near Heliports, Airports, and Unimproved Sites. Prepared for U.S. Federal Aviation Administra-
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of the Department of Transport from the Department of Safety, Environment and Engineering,
Civil Aviation Authority.
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Air Carriers: The commercial system of air transportation, consisting of the certificated air carri-
ers, air taxis (including commuters), supplemental air carriers, commercial operators of large air-
craft, and air travel clubs.

Air Installation Compatible Use Zone (AICUZ): A land use compatibility plan prepared by the
U.S. Department of Defense for military airfields. AICUZ plans serve as recommendations to local
government bodies having jurisdiction over land uses surrounding these facilities.

Aircraft Accident: An occurrence incident to flight in which, as a result of the operation of an
aircraft, a person (occupant or nonoccupant) receives fatal or serious injury or an aircraft receives
substantial damage.

e Except as provided below, substantial damage means damage or structural failure which ad-
versely affects the structural strength, performance, or flight characteristics of the aircraft, and
which would normally require major repair or replacement of the affected component.

e Engine failure, damage limited to an engine, bent fairings or cowling, dented skin, small punc-
ture holes in the skin or fabric, ground damage to rotor or propeller blades, damage to land-
ing gear, wheels, tires, flaps, engine accessories, brakes, or wingtips are not considered sub-
stantial damage.

Aircraft Incident: A mishap associated with the operation of an aircraft in which neither fatal or
serious injuries nor substantial damage to the aircraft occur.

Aircraft Mishap: The collective term for an aircraft accident or an incident.

Aircraft Operation: The airborne movement of aircraft in controlled or noncontrolled airport
terminal areas and about a given en route fixes or at other points where counts can be made.
There are two types of operations - local and itinerant. An operation is counted for each landing
and each departure, such that a touch-and-go flight is counted as two operations. (FAA Stats)

Airport: An area of land or water that is used or intended to be used for the landing and taking
off of aircraft, and includes its buildings and facilities, if any. (FAR 1)

Airport Elevation: The highest point of an airport’s usable runways, measured in feet above mean
sea level. (AIM)

Note: See end of Glossary for list of sources.
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Airport Land Use Commission (ALUC): A commission authorized under the provisions of Cali-
fornia Public Utilities Code, Sections 21670 et seq. and established (in any county within which a
public-use airport is located) for the purpose of promoting compatibility between airports and the
land uses surrounding them.

Airport Layout Plan (ALP): A scale drawing of existing and proposed airport facilities, their loca-
tion on an airport, and the pertinent clearance and dimensional information required to demon-
strate conformance with applicable standards.

Airport Master Plan (AMP): A long-range plan for development of an airport, including descrip-
tions of the data and analyses on which the plan is based.

Airport Reference Code (ARC): A coding system used to relate airport design criteria to the op-
erational and physical characteristics of the airplanes intended to operate at an airport. (Airport
Design AC)

Airports, Classes of: For the purposes of issuing a Site Approval Permit, the California Division of
Aeronautics classifies airports into the following categories. (CAC)

® Agricultural Airport or Heliport: An airport restricted to use only by agricultural aerial appli-
cator aircraft (FAR Part 137 Operators).

e Emergency Medical Services (EMS) Landing Site: A site at or as near as practical to a medical
emergency; a transfer point; or a site at or near a medical facility preselected and approved
by an officer authorized by a public safety agency, using criteria deemed reasonable and pru-
dent by that public safety agency, used for the landing and taking off of EMS helicopters, but
not designed or used exclusively for helicopter flight operations.

e Heliport on Offshore Oil Platform: A heliport located on a structure in the ocean, not con-
nected to the shore by pier, bridge, wharf, dock, or breakwater, used in the support of petro-
leum exploration or production.

® Personal-Use Airport: An airport limited to the non-commercial use of an individual owner or
family and an occasional invited guest.

e Public-Use Airport: A publicly or privately owned airport that offers the use of its facilities to
the public without prior notice or special invitation or clearance and that has been issued a
California Airport Permit by the Division of Aeronautics of the California Department of Trans-
portation.

e Seaplane Landing Site: An area of water used, or intended for use, for landing and taking off
of seaplanes.
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e Special-Use Airport or Heliport: An airport not open to the general public, access to which is
controlled by the owner in support of commercial activities, public services and/or personal
use.

e Temporary Helicopter Landing Site: A site for purposes other than emergency medical service
operations which is used, but not exclusively, for landing and taking off of helicopters. These
sites are generally limited to one year, except for recurrent annual events and public safety
agency operations. No site may be used as a temporary helicopter landing site except in an
emergency, or unless it is in accordance with 14 CFR (FARs), Public Utilities Code 21000, et
seq. and local ordinances.

Ambient Noise Level: The level of noise that is all-encompassing within a given environment for
which a single source cannot be determined. It is usually a composite of sounds from many and
varied sources near to and far from the receiver.

Approach Protection Easement: A form of easement which both conveys all of the rights of an
avigation easement and sets specified limitations on the type of land uses allowed to be devel-
oped on the property.
Approach Speed: The recommended speed contained in aircraft manuals used by pilots when
making an approach to landing. This speed will vary for different segments of an approach as
well as for aircraft weight and configuration. (AIM)
Avigation Easement: A type of easement which typically conveys the following rights:

e A right-of-way for free and unobstructed passage of aircraft through the airspace over the

property at any altitude above a surface specified in the easement (usually set in accordance

with FAR Part 77 criteria).

® A right to subject the property to noise, vibrations, fumes, dust, and fuel particle emissions
associated with normal airport activity.

® A right to prohibit the erection or growth of any structure, tree, or other object that would
enter the acquired airspace.

® A right-of-entry onto the property, with proper advance notice, for the purpose of removing,
marking, or lighting any structure or other object that enters the acquired airspace.

® A right to prohibit electrical interference, glare, misleading lights, visual impairments, and other
hazards to aircraft flight from being created on the property.

Based Aircraft: Aircraft stationed at an airport on a long-term basis.
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California Environmental Quality Act (CEQA): Statutes adopted by the state legislature for the
purpose of maintaining a quality environment for the people of the state now and in the future.
The Act establishes a process for state and local agency review of projects, as defined in the im-
plementing guidelines, which may adversely affect the environment.

Ceiling: Height above the earth’s surface to the lowest layer of clouds or obscuring phenomena.
(AIM)

Circling Approach/Circle to Land Maneuver: A maneuver initiated by the pilot to align the air-
craft with a runway for landing when a straight-in landing from an instrument approach is not
possible or not desirable. (AIM)

Combining District: A zoning district which establishes development standards in areas of special
concern over and above the standards applicable to basic underlying zoning districts.

Commercial Activities: Airport-related activities which may offer a facility, service or commodity
for sale, hire or profit. Examples of commodities for sale are: food, lodging, entertainment, real
estate, petroleum products, parts and equipment. Examples of services are: flight training, charter
flights, maintenance, aircraft storage and tie-down. (CAC)

Commercial Operator: A person who, for compensation or hire, engages in the carriage by air-
craft in air commerce of persons or property, other than as an air carrier. (FAR 1)

Community Noise Equivalent Level (CNEL): The noise metric adopted by the State of California
for evaluating airport noise. It represents the average daytime noise level during a 24-hour day,
adjusted to an equivalent level to account for the lower tolerance of people to noise during eve-
ning and nighttime periods relative to the daytime period. (State Airport Noise Standards)

Compatibility Plan: As used herein, a plan, usually adopted by an Airport Land Use Commission,
which sets forth policies for promoting compatibility between airports and the land uses which
surround them. Often referred to as a Comprehensive Land Use Plan (CLUP).

Control Zone: Controlled airspace surrounding one or more airports, normally a circular area
having a radius of five statute miles plus extensions to include instrument arrival and departure
paths. Most control zones surround airports with air traffic control towers and are in effect only
for the hours when the tower is operational.

Controlled Airspace: Any of several types of airspace within which some or all aircraft may be
subject to air traffic control. (FAR 1)

Day-Night Average Sound Level (DNL): The noise metric adopted by the U.S. Environmental
Protection Agency for measurement of environmental noise. It represents the average daytime
noise level during a 24-hour day, measured in decibels and adjusted to account for the lower
tolerance of people to noise during nighttime periods. The mathematical symbol is Ly,
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Decibel (dB): A unit measuring the magnitude of a sound, equal to the logarithm of the ratio of
the intensity of the sound to the intensity of an arbitrarily chosen standard sound, specifically a
sound just barely audible to an unimpaired human ear. For environmental noise from aircraft and
other transportation sources, an A-weighted sound level (sometimes abbreviated dBA) is normally
used. The A-weighting scale adjusts the values of different sound frequencies to approximate the
auditory sensitivity of the human ear.

Deed Notice: A formal statement added to the legal description of a deed to a property and on
any subdivision map. As used in airport land use planning, a deed notice would state that the
property is subject to aircraft overflights. Deed notices are used as a form of buyer notification as
a means of ensuring that those who are particularly sensitive to aircraft overflights can avoid mov-
ing to the affected areas.

Density of Use: As used in airport land use planning, the term refers to the number of dwelling
units per gross acre for residential land uses or the number of people per acre with regard to
other land uses.

Designated Body: A local government entity, such as a regional planning agency or a county
planning commission, chosen by the county board of supervisors and the selection committee of
city mayors to act in the capacity of an airport land use commission.

Displaced Threshold: A landing threshold that is located at a point on the runway other than the
designated beginning of the runway (see Threshold). (AIM)

Easement: A less-than-fee-title transfer of real property rights from the property owner to the
holder of the easement.

Equivalent Sound Level (L,): The level of constant sound which, in the given situation and time
period, has the same average sound energy as does a time-varying sound.

FAR Part 77: The part of the Federal Aviation Regulations which deals with objects affecting navi-
gable airspace.

FAR Part 77 Surfaces: Imaginary airspace surfaces established with relation to each runway of an
airport. There are five types of surfaces: (1) primary; (2) approach; (3) transitional; (4) horizontal;

and (5) conical.

Federal Aviation Administration (FAA): The U.S. government agency which is responsible for
ensuring the safe and efficient use of the nation’s airports and airspace.

Federal Aviation Regulations (FAR): Regulations formally issued by the FAA to regulate air com-
merce.

December 19983 G-5



Glossary of Terms [ Appendix G

Findings: Legally relevant subconclusions which expose a government agency’s mode of analysis
of facts, regulations, and policies, and which bridge the analytical gap between raw data and ulti-
mate decision.

Fixed Base Operator (FBO): A business which operates at an airport and provides aircraft servic-
es to the general public, including but not limited to sale of fuel and oil; aircraft sales, rental,
maintenance, and repair; parking and tiedown or storage of aircraft; flight training; air taxi/charter
operations; and specialty services, such as instrument and avionics maintenance, painting, over-
haul, aerial application, aerial photography, aerial hoists, or pipeline patrol.

General Aviation: That portion of civil aviation which encompasses all facets of aviation except
air carriers. (FAA Stats)

Glide Slope: An electronic signal radiated by a component of an ILS to provide vertical guidance
for aircraft during approach and landing.

Global Positioning System (GPS): A satellite-based radio positioning, navigation, and time-trans-
fer system developed and used by the U.S. Department of Defense. This technology may even-
tually become the principal system for air navigation throughout the world.

Helipad: A small, designated area, usually with a prepared surface, on a heliport, airport, land-
ing /takeoff area, apron/ramp, or movement area used for takeoff, landing, or parking of helicop-
ters. (AlIM)

Heliport: A site used for the landing and taking off of helicopters which consists of a takeoff and
landing area, helipad/helideck, approach-departure paths, heliport imaginary surfaces, a function-
ing wind cone, and sufficient lighting.

Infill: Development which takes place on vacant property largely surrounded by existing devel-
opment, especially development which is similar in character.

Instrument Approach Procedure: A series of predetermined maneuvers for the orderly transfer of
an aircraft under instrument flight conditions from the beginning of the initial approach to a land-
ing or to a point from which a landing may be made visually. It is prescribed and approved for a
specific airport by competent authority (refer to Nonprecision Approach Procedure and Precision
Approach Procedures). (AIM)

Instrument Flight Rules (IFR): Rules governing the procedures for conducting instrument flight.
Generally, IFR applies when meteorological conditions with a ceiling below 1,000 feet and visibili-
ty less than 3 miles prevail. (AIM)

Instrument Landing System (ILS): A precision instrument approach system which normally con-

sists of the following electronic components and visual aids: (1) localizer; (2) Glide Slope; (3)
Outer Marker; (4) Middle Marker; (5) Approach Lights. (AIM)
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Instrument Operation: An aircraft operation in accordance with an IFR flight plan or an opera-
tion where IFR separation between aircraft is provided by a terminal control facility. (FAA ATA)

Instrument Runway: A runway equipped with electronic and visual navigation aids for which a
precision or nonprecision approach procedure having straight-in landing minimums has been ap-
proved. (AIM)

Inverse Condemnation: An action brought by a property owner seeking just compensation for
land taken for a public use against a government or private entity having the power of eminent
domain. It is a remedy peculiar to the property owner and is exercisable by that party where it
appears that the taker of the property does not intend to bring eminent domain proceedings.

Large Airplane: An airplane of more than 12,500 pounds maximum certificated takeoff weight.
(Airport Design AC)

Localizer (LOC): The component of an ILS which provides course guidance to the runway.
(AIM)

Minimum Descent Altitude (MDA): The lowest altitude, expressed in feet above mean sea level,
to which descent is authorized on final approach or during circle-to-land maneuvering in execu-
tion of a standard instrument approach procedure where no electronic glide slope is provided.
(FAR 1) '

Missed Approach: A maneuver conducted by a pilot when an instrument approach cannot be
completed to a landing. (AIM)

National Transportation Safety Board (NTSB): The U.S. government agency responsible for
investigating transportation accidents and incidents.

Navigational Aid (Navaid): Any visual or electronic device airborne or on the surface which
provides point-to-point guidance information or position data to aircraft in flight. (AIM)

Noise Contours: Continuous lines of equal noise level usually drawn around a noise source, such
as an airport or highway. The lines are generally drawn in 5-decibel increments so that they re-
semble elevation contours in topographic maps.

Noise Level Reduction: A measure used to describe the reduction in sound level from environ-
mental noise sources occurring between the outside and the inside of a structure.

Nonconforming Use: An existing land use which does not conform to subsequently adopted or
amended zoning or other land use development standards.

Nonprecision Approach Procedure: A standard instrument approach procedure in which no
electronic glide slope is provided. (FAR 1)
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Nonprecision Instrument Runway: A runway with an approved or planned straight-in instrument
approach procedure which has no existing or planned precision instrument approach procedure.
(Airport Design AC)

Obstruction: Any object of natural growth, terrain, or permanent or temporary construction or
alteration, including equipment or materials used therein, the height of which exceeds the stan-
dards established in Subpart C of Federal Aviation Regulations Part 77, Objects Affecting Navigab-
le Airspace.

Overflight: Any distinctly visible and audible passage of an aircraft in flight, not necessarily direct-
ly overhead. )

Overflight Easement: An easement which describes the right to overfly the property above a
specified surface and includes the right to subject the property to noise, vibrations, fumes and
emissions. An overflight easement is used primarily as a form of buyer notification.

Overflight Zone: The area(s) where aircraft maneuver to enter or leave the traffic pattern, typical-
ly defined by the FAR Part 77 horizontal surface.

Overlay Zone: See Combining District.
Planning Area Boundary: An area surrounding an airport designated by an ALUC for the pur-
pose of airport land use compatibility planning conducted in accordance with provisions of the

State Aeronautics Act.

Precision Approach Procedure: A standard instrument approach procedure where an electronic
glide slope is provided. (FAR 1)

Precision Instrument Runway: A runway with an existing or planned precision instrument ap-
proach procedure. (Airport Design AC)

Referral Area: The area around an airport defined by the planning area boundary adopted by an
Airport Land Use Commission within which certain land use proposals are to be referred to the

commission for review.

Runway Protection Zone (RPZ): An area (formerly called a clear zone) off the end of a runway
used to enhance the protection of people and property on the ground. (Airport Design AC)

Safety Zone: For the purpose of airport land use planning, an area near an airport in which land
use restrictions are established to protect the safety of the public from potential aircraft accidents.

Single-Event Noise: As used in herein, the noise from an individual aircraft operation or over-
flight.
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Single Event Noise Exposure Level (SENEL): A measure, in decibels, of the noise exposure level
of a single event, such as an aircraft flyby, measured over the time interval between the initial and
final times for which the noise level of the event exceeds a threshold noise level and normalized
to a reference duration of one second. SENEL is a noise metric established for use in California
by the state Airport Noise Standards and is essentially identical to Sound Exposure Level (SEL).

Site Approval Permit: A written approval issued by the California Department of Transportation
Division of Aeronautics authorizing construction of an airport in accordance with approved plans,
specifications and conditions. Both public-use and special-use airports require a site approval
permit. (CAC)

Small Airplane: An airplane of 12,500 pounds or less maximum certificated takeoff weight. (Air-
port Design AC)

Sound Exposure Level (SEL): A time-integrated metric (i.e., continuously summed over a time
period) which quantifies the total energy in the A-weighted sound level measured during a tran-
sient noise event. The time period for this measurement is generally taken to be that between the
moments when the A-weighted sound level is 10 dB below the maximum.

Straight-In Instrument Approach: An instrument approach wherein a final approach is begun
without first having executed a procedure turn; it is not necessarily completed with a straight-in
landing or made to straight-in landing weather minimums. (AIM)

Taking: Government appropriation of private land for which compensation must be paid as re-
quired by the First Amendment of the U.S. Constitution. It is not essential that there be physical
seizure or appropriation for a taking to occur, only that the government action directly interferes
with or substantially disturbs the owner’s right to use and enjoyment of the property.

Terminal Instrument Procedures (TERPS): Procedures for instrument approach and departure of
aircraft to and from civil and military airports. There are four types of terminal instrument proce-
dures: precision approach, nonprecision approach, circling, and departure.

Threshold: The beginning of that portion of the runway usable for landing (also see Displaced
Threshold). (AIM)

Touch-and-Go: An operation by an aircraft that lands and departs on a runway without stopping
or exiting the runway. (AIM)

Traffic Pattern: The traffic flow that is prescribed for aircraft landing at, taxiing on, or taking off
from an airport. The components of a typical traffic pattern are upwind leg, crosswind leg, down-

wind leg, base leg, and final approach. (AIM)

Visual Approach: An approach where the pilot must use visual reference to the runway for land-
ing under VFR conditions.
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Visual Flight Rules (VFR): Rules that govern the procedures for conducting flight under visual
conditions. VFR applies when meteorological conditions are equal to or greater than the speci-
fied minimum-generally, a 1,000-foot ceiling and 3-mile visibility.

Visual Runway: A runway intended solely for the operation of aircraft using visual approach pro-
cedures, with no straight-in instrument approach procedure and no instrument designation indi-
cated on an FAA-approved airport layout plan. (Airport Design AC)

Zoning: A police power measure, enacted primarily by units of local government, in which the
community is divided into districts or zones within which permitted and special uses are estab-
lished, as are regulations governing lot size, building bulk, placement, and other development

standards. Requirements vary from district to district, but they must be uniform within districts. A
zoning ordinance consists of two parts: the text and a map.

Glossary Sources

FAR 1: Federal Aviation Regulations Part 1, Definitions and Abbreviations.
AIM: Airmen’s Information Manual (1993).

Airport Design AC: Federal Aviation Administration, Airport Design Advisory Circular 150/5300-
13. (1993)

CAC: California Administrative Code, Title 21, Division of Aeronautics.
FAA ATA: Federal Aviation Administration, Air Traffic Activity.
FAA Stats: Federal Aviation Administration, Statistical Handbook of Aviation.

NTSB: National Transportation and Safety Board.
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Activity forecasts
ALUC preparation of 1-4, 1-6
as input to noise contour calculations 7-8
representation in airport plans 2-5, 2-9,
4-17

Aeronautics Act 1-1, 1-2, 1-3, 2-12, 7-5, A-2,

A-14
code sections
§ 21655 5-11
§ 21656 5-11
§ 21659 5-11
§ 21661.5 4-6,5-9, A-14
§ 21662 5-10
§ 21663 5-10
§ 21664.5 4-6,5-9, A-14
§ 21669 1-1, 2-10, 7-5
§ 21670 5-13, 5-15
§ 21670(a) 1-1, 1-6, 5-15
§ 21670(@)(1) 1-3
§ 21670(a)(2) 1-7, 2-8
§ 21670(b) 1-2
§ 21670(d) 1-11
§ 21670(e) 1-2,1-3
§ 21670.1 1-3
§ 21671 1-3
§ 21671.5 1-9
§ 21671.5(a) 1-10
§ 21671.5(b) 1-8
§ 21671.5(c) 1-8
§ 21671.5(d) 1-8
§ 21671.5(e) 1-9
§ 21671.5() 1-12, 4-18
§ 21672 1-10
§ 21674(a) 1-3,1-7
§ 21674(b) 1-7
§ 21674(c) 1-3
§ 21674(d) 1-4
§ 21674(e) 1-4
§ 21674(f) 1-9
§ 21675(a) 1-4
§ 21675(a) 1-3, 2-1, 2-4, 2-5, 2-14,
3-20, 6-6

December 1993

§ 21675(b) 2-4
§ 21675(c) 2-7,2-8,2-12
§ 21675.1(b) 3-16, 4-2
§ 21675.1(c) 4-4,4-10
§ 21675.1(f) 5-18
§ 21675.1() 4-9
§ 21675.2(a) 4-7,4-8
§ 21675.2(c) 4-6
§ 21676.5(a) 4-2
§ 21676.5(a)) 4-10
§ 21676.5(b) 4-2,4-4,5-9,5-18
§ 21676(a) 4-3, 4-10
§ 21676(b) 4-4, 5-8, 5-9
§ 21676(c) 4-5, 5-9
§ 21676(d) 4-7, 4-8
§ 21678 5-18
§ 21679 4-18
§ 21679(a) 4-18, 4-19
§ 21679(c) 4-18
§ 21679(d) 4-19
§ 21679(f) 4-19
legislative history A-26
safety policies 9-4
Air Installation Compatible Use Zone (AICUZ)
program 2-2, 7-4,7-8
as source of aircraft accident location data
8-6
safety criteria 9-3
Agricultural landing fields
including in compatibility plans 2-4
Aircraft accident locations
commercial aircraft 8-9
data availability 8-5
new research 3-7, 8-1, 8-13
methodology B-1
patterns of 8-14, 8-27,9-13, 9-15
proximity to nearest airport 8-7
relationship to open space 9-29
theoretical locations 8-8
variables analyzed
aircraft type 8-19
arrivals versus departures 8-14
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pilot control 8-20
runway length 8-18
time of day 8-21
weather conditions 8-21
Aircraft accidents
characteristics 8-15, 8-16, 8-17
collisions with objects 8-23
effects of collisions with buildings 8-24
frequency 3-5
injuries to non-occupants 8-25, 8-26
nature of impact 8-22
phase of operation 8-11
severity 3-5, 8-22, 8-24
swath length 8-23
Aircraft flight routes
airplane flight patterns 6-17
flight tracks 6-19
significance on noise contours 6-11
helicopter flight patterns 6-21
instrument flight procedures 6-20
traffic patterns 4-17, 6-18
delineation in combining district 5-6
Aircraft noise sources
agricultural aircraft 7-12
ground operations 6-22
helicopters 6-15, 6-16, 7-12
jet airplanes 6-14
other factors affecting noise levels 6-23
propeller airplanes 6-14
typical event 6-9
Airline aircraft
accident locations 8-6, 8-9, 8-19
Airline airports
compatibility concerns 2-6
aircraft accidents near 8-1
forecasts for 7-8
noise 6-35
planning area boundaries 3-16
Airplane performance limitations 8-2
Airport influence areas
see: planning area boundaries
Airport layout plans
as basis for compatibility plans 2-5, 2-6,
A-7
documentation in compatibility plans 2-9
funding for preparation of 2-3
Airport master plans
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ALUC review of 4-5, 4-11, A-10
as basis for compatibility plans 1-4, 1-6,
2-2, 2-5, A-7
as source for noise contours 7-8
documentation in compatibility plans 2-9
environmental documents accompanying
2-13
funding for preparation of 2-3
role in limiting airport impacts 5-19
submitting for review 5-18
Airport noise
differences from highway noise 6-34
Airport permits 4-6, 5-10
Airport plans
ALUC review of 2-7, 4-5, 4-16, A-14
on-airport facilities 1-6
review of 4-1
submitting for review 5-9
also see: airport master plans, airport layout
plans
Airport expansion plans
ALUC review of 4-6, 4-11
Airport proprietors
community relations role 5-24
immunity following local agency override
5-18, A-9, A-11
review of land use actions 5-12
role in airport land use compatibility planning
5-18
role in real estate disclosure programs 5-7
Airport traffic pattern
see: aircraft flight routes
Airports
easement acquisition as compatibility
measure 5-23
fee simple title acquisition for compatibility
purposes 5-22
limiting the impacts of 5-19
operation of 1-4
Airspace protection 9-2
as compatibility concern 2-10, 3-7
as determinant of compatibility zone
boundaries 3-15
including in combining districts 5-5
obstructions 2-7, 3-7, 3-8, 9-30
ALUC members
conflicts of interest 1-10
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expertise in aviation A-3
officers 1-10

proxies 1-11, A-3

terms of office 1-10, A-4

ALUC reviews 4-1

action choices 2-11, 4-9
by agreement with local agencies 4-5, 4-11,
A-11
fees for 1-12, 4-18, A-5
in counties without ALUCs 5-12
information to be submitted 2-10, 4-6, A-9
procedural considerations 4-6
substance of 4-12
time factors 2-11, 4-7
types of actions reviewed 2-7, 2-10, 4-2,
' 5-8,A-8
airport expansion plans 4-6, 4-11, 4-16
airport master plans 4-5, 4-11, 4-16
building regulations 4-4, 4-15
environmental documents 4-12
general plans 4-3, 4-12
individual development projects 4-4,
4-11, 4-16
ministerial actions 4-8
new airports 4-6, 4-11, 4-16
specific plans 4-3, 4-12
zoning ordinances 4-4, 4-15

ALUC staff
responsibilities of 1-11, A-5
training i, A-6

ALUCs

counties without ALUCs 5-12
designated bodies 1-3, A-3
disbanding 1-2
establishment 1-2, A-2
format 1-2, 1-5, A-2
geographic jurisdiction 1-6, 2-8
legislative history A-26
limitations on 1-4, 2-9
meetings 1-9, A-5

conflicts of interest A-5

frequency 1-9

quorum 1-10, A-5
non-mandatory status 1-1, 1-3
powers and duties 1-3, 4-1, A-6
purpose 1-1, A-2, 2-8
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relevance to override process findings
5-15
relationship to
county governments 1-8
regional planning agencies 1-9
rules and regulations 1-9, 2-10, A-5, A-6,
A-9
Annoyance
as reaction to overflights 3-8, 3-9
at aircraft noise 6-28
other factors affecting 6-34
percent of people highly annoyed 6-31,
6-32
relationship to cumulative noise exposure
6-31, 6-35
Approach protection easements
acquisition by airport proprietor 5-23
Avigation easements
acquisition by airport proprietor 5-23
affect on noise level acceptability 7-18
dedication of 3-22
function as buyer awareness measure 5-6
sample document D-2
Background noise levels
as factor in community reactions to noise
6-31
Building regulations
ALUC review of 4-4, 4-15, A-10
submitting for review 5-9
Buyer awareness measures 5-6
affect on noise level acceptability 7-18
general plan policies regarding 4-14
California Airport Noise Standards 2-10, 7-5,
7-18
relationship to override process findings
5-16
California Department of Transportation
(Caltrans)
see: Division of Aeronautics
California Environmental Quality Act
applicability to adoption of compatibility
plans 2-13
California Noise Insulation Standards 7-6, 7-17
California Noise Planning in Land Use Act 7-8
California State Aeronautics Act
see: Aeronautics Act
Clustering of development
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affect on safety compatibility 9-24
as means of preserving open space 5-6,
9-28
Combining districts
as means of achieving consistency with com-
patibility plans 5-3, 5-4
delineation of areas of special compatibility
concerns 5-6
element of zoning ordinance 4-15
Community Noise Equivalent Level 2-6, 2-10,
3-4,3-15
calculation of 6-10
interior standards 5-6
Community reactions to noise 7-19
Compatibility concerns
discussing in compatibility plans 2-11
identified in Aeronautics Act A-2
types reviewed 1-6, 2-6, 3-1
Compatibility criteria 2-10, 3-1
limits on restrictiveness 1-7, 3-7, 3-18
table format options 3-9, 3-10, 3-12
samples C-1
summary 3-3
Compatibility maps 3-1, 3-9
base map alternatives 3-17
format options 3-10
preparation of 3-14
samples C-1
zone boundaries 3-15
Compatibility plans 2-1
adoption as element of local plan 5-2
adoption process 2-12, 4-3, A-8
environmental document requirements
2-13
public hearing requirements 2-13
airports included in 2-4, 2-8
amendment of 2-14, 4-3, A-7
contents
essential elements 2-8
optional elements 2-11
funding for preparation 2-3
geographic coverage 2-8
implementation 1-7, 2-11, 3-19
information resources 2-2, F-1
jurisdictions affected 2-9
procedural policies 2-10
requirement for 1-3, A-6, A-7

scope 2-4, 2-8
Compatibility policies 3-1
Compatibility strategies 3-2, 5-3
airspace protection 3-8
land use designations as means of imple-
menting 5-3
noise 3-4
overflight 3-9
overlay zones as means of implementing
5-4
safety 3-6
Comprehensive land use plans
see: compatibility plans
Consistency
concept of 5-1
means of achieving 5-2
Cumulative noise metrics 3-4, 6-8
as measure of community noise exposure
as tool for determining acceptable noise
levels 7-13
use in environmental impact assessments
7-19
time of day factor in 6-35
Day-Night Average Sound Level (DNL)
as measure of community noise exposure
3-4
calculation of 6-10
normalizing factors 6-31, 6-33
relationship to
annoyance 6-31
sound exposure level 6-13
Deed notices
function as buyer awareness measure 3-9,
5-7
sample document D-5
Density of use
as component of combining district 5-5
factor in safety compatibility 3-6, 9-20
in individual development projects 4-16
measuring 9-23
non-residential 3-13, 4-13
residential 3-13, 4-13
Designated bodies
see: ALUCs
Division of Aeronautics
approval of airport layout plans 1-4, 1-6,
2-5, 2-6, 2-9, A-7
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information resource for compatibility plans
2-2
issuance of airport permits 4-6, 5-10
noise regulations and policies 7-1
previous safety compatibility guidelines 9-4
regulation of obstructions 5-10
review of
environmental documents 5-11
projects 5-10
school sites 5-11
state building sites 5-11
source of
airport activity forecasts 7-8, 7-9
funds for compatibility plan preparation
2-3
Easements
dedication of
as buyer awareness measure 3-9
general plan policies regarding 4-14
sample document in compatibility plan 2-12
also see: approach protection easements;
avigation easements
Economic considerations 3-24
Education Code
code sections
§ 39005-39007 5-11, 9-4, A-22
§ 81033-81038 5-11, A-24
school site review requirements 5-11, 9-4
Environmental documents
ALUC review of 4-3, 4-12
applicability to adoption of compatibility
plans 2-13
assessment of noise impacts 7-19
Environmental Protection Agency 7-4, 7-7
Equivalent Sound Level (L) 6-10
Federal Aviation Administration
aeronautical studies 5-10
grants 2-3, 5-10
interior noise level criteria 7-17
notifying regarding construction near airports
5-5
noise policies 7-1
safety policies 9-1
source of
aircraft accident data 8-1, 8-5
aircraft accident location data 8-6
airport activity forecasts 7-8
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Federal Aviation Regulations
Part 36 7-2, 7-14
Part 77 E-1
aeronautical studies 5-10
including copy in compatibility plan 2-12
notification requirements 4-7, 5-5
Part 77 surfaces
as basis for airspace protection 2-10,
3-8,9-2,9-3,9-30
as determinant of planning area bound-
aries 2-7,3-15, 3-16
as land use restriction 3-22
Part 91 6-15, 6-21
Part 150 5-19, 7-3
Part 161 7-3
Federal Interagency Committee on Noise
(FICON) 6-1, 6-28, 6-34, 7-5, 7-7,
7-19
Findings
concept of 5-14
for local agency override of ALUC actions
1-7, 5-13
on airport master plans A-10
on general plans A-10
on individual development projects A-11
prior to adoption of compatibility plan
A-8
on zoning ordinances and building regu-
lations A-10
function in counties without ALUCs 5-12
General aviation aircraft
accident data 8-14
General aviation airports
aircraft accidents near 8-1
community annoyance at activities 6-35
forecasts for 7-9
noise data for 7-16
planning area boundaries 3-16
single-event noise at 7-16
General plans
180-day time period for revisions 2-12,
2-14, 4-3, 4-4, 5-8, A-16
adoption or amendment of 4-3
ALUC review of 2-11, 4-3, 4-12, A-10
consistency with compatibility plans 2-11,
4-1,4-2,5-1, A-10, A-16
submitting for review 5-8
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Geographic Information System (GIS) mapping
3-17
Government Code
code sections
§ 65302(f) 7-8
§ 65302(g) 5-16
§ 653023 4-3, 4-4,5-2, A-16
§ 65302.3(b) 5-8
§ 65943 to 65946 4-7, A-17
Hazards to flight 3-7, 9-3, 9-30
also see: airspace protection
Height limits
as land use compatibility criterion 3-8, 3-14,
9-31
general plan policies regarding 4-14
in individual development projects 4-16
also see: Federal Aviation Regulations, Part 77
Helicopter Noise Model (HNM) 6-11, 7-12
Helicopters -
accident location pattern 8-19
performance limitations 8-5
Heliports
ALUC review of plans for 4-16
including in compatibility plans 2-4
review of plans for 4-5
Individual development projects
ALUC review of 4-4, 4-11, 4-16, A-8,
A-10
submitting for review 5-9
Infill 3-18, 4-15
Instrument Flight Rules (IFR)
definition 6-15
factor in aircraft accident locations 8-21
factor in aircraft accident severity 8-22
helicopter operations under 6-22
Integrated Noise Model (INM) 6-10
aircraft noise sources considered in 6-23,
6-24, 7-11
database as source of single-event noise level
data 7-16
Inverse condemnation 1-7, 3-19
factor in defining open space 9-27
Judicial actions
if ALUC fails to act 4-10, A-9
in absence of compatibility plan 4-18, A-11
regarding meaning of consistency 5-1
regarding findings 5-14

H-6

Land use plans
180-day period for amendment 2-14
compatibility plan prepared as part of 2-3
consistency with compatibility plans 4-2,
4-3
review of 1-4, 2-7, 4-1, A-10
reviews in counties without ALUCs 5-12
submitting for ALUC review 4-4
also see: general plans; specific plans
Land uses
acceptable noise levels 7-13, 7-19
designations 4-13
in compatibility tables 3-12
importance as compatibility strategy 5-3
existing 1-7, 4-9, 4-14
safety compatibility 9-20
acceptable risk 9-21
in structures 9-25
single-family residential
sound insulation of 7-18
ALUC review of A-9
special uses
restrictions on 3-14
Level Exceeded noise metric 6-12
Local agencies
duties and responsibilities of 1-3, 5-1
submitting projects for review 5-8
involvement in compatibility plan preparation
2-12
Local plans
see: land use plans
Military airports
including in compatibility plans 2-4, A-7
Ministerial actions
ALUC review of 4-8, A-9
National Transportation Safety Board
selected aircraft accident data 8-7, 8-17
source of aircraft accident location data 8-1,
8-5, 8-13
New airports
ALUC review of plans for 4-6, 4-11
Noise
acceptable levels 7-13
affect of avigation easements on 7-18
affect of buyer awareness measures on
7-18
affect of sound insulation on 7-17

December 1983
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interior 5-6
residential areas 7-15
as compatibility concern 2-6, 2-10, 3-2
as determinant of compatibility zone bound-
aries 3-15
characteristics of 6-1
community reactions to 6-28
compatibility policy issues 7-1
context for assessing 7-18
effects on people 6-24, 6-30
interior levels
criteria 7-17
state standards 7-6
metrics 66
measurement of 6-6
also see: aircraft noise sources; noise con-
tours
Noise complaints 6-34
Noise contours
activity forecasts as input to 7-8
ALUC preparation of 1-4, 1-6
implications of changing sizes 7-10
inputs to calculation of
aircraft fleet mix 7-10
distribution of operations 7-10
relationship to annoyance 3-8
also see: community noise equivalent level;
cumulative noise exposure metrics; day-
night average sound level
Noise Level Reduction (NLR) 6-6, 6-7
Open space
as component of combining district 5-6
definition of 9-27
function as emergency aircraft landing sites
5-6
including in general plan 4-14
preservation of 9-27
relationship to aircraft accident locations

9-29
requirements for 3-6, 3-14, 3-23, 9-26
Overflight easement
sample document D-4
Overflights

as compatibility concern 2-6, 2-10, 3-8

as determinant of compatibility zone
boundaries 3-15

as factor in annoyance 6-28

December 1993

relationship to single-event noise 7-16
Overlay zones
see: combining districts
Override actions 1-7, 3-25, 4-2, 5-13, A-8,
A-10
implications of 5-17
on airport master plans A-10
on individual development projects A-11
on zoning ordinances and building regula-
tions A-10
requirement for consistency with ALUC stat-
utes 5-2
Personal-use airports 2-4
Public-use airports 2-4
Pilot actions
effect on aircraft noise levels 6-23
factor in aircraft accidents 8-4
Planning area boundaries
defining in compatibility plans 2-9
relationship of compatibility concerns to
3-16
requirement for establishing 2-7, A-7
Real estate disclosure statements
function as buyer awareness measure 3-9,
5-7
Reconstruction 3-19
Redevelopment 3-18, 4-15
Referral areas
see: planning area boundaries
Regional planning agencies
as designated bodies 1-5
review of airport plans and land use actions
5-11
Risk
concept of acceptable risk 3-6, 9-18
relationship to land use characteristics 9-21
to aircraft occupants 9-18, 9-25
to people on property on the ground 9-18
Runway length
factor in aircraft accident locations 8-18
Runway protection zones
Federal Aviation Administration standards
9-2,E-12
acceptable uses within 9-21
as open space 9-26
as type of safety zone 9-14
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Safety
as compatibility concern 2-7, 2-10, 3-5
as determinant of compatibility zone
boundaries 3-15
of aircraft occupants 3-5
of people on the ground 3-5, 9-19
policy issues 9-1
Safety zones
application to individual airports 9-14
capture rate of accident sites 9-7
configuration example 9-16
general concepts 9-6
shapes 9-7
sizes 9-12
School sites
ALUC review of A-22
review by Division of Aeronautics 5-11, 9—-4
Schultz curve 6-31, 6-34
Single-engine airplanes
accident location pattern 8-19
performance limitations 8-2
pilot actions in emergencies 8-4
theoretical accident locations 8-12
Single-event noise levels
as factor in determining noise level accep-
tability 3-4, 7-14
metrics 6-8
Single Event Noise Exposure Level (SENEL) 68
Site design
in individual development projects 4-16
standards 4-15
Sleep disturbance 6-27, 6-29
Sound
attenuation in the outdoor environment 6-5
levels from common sources 6-3
insulation
capabilities of buildings 6-5
general plan policies regarding 4-14
implications on acceptable noise levels
7-17
measurement of 6-2
Sound Exposure Level (SEL) 6-8
relationship to DNL 6-13
Special-use airports 2-4
Specific plans
adoption or amendment of 4-3
ALUC review of 4-12, A-10

H-8

combined with compatibility plan 2-2, 2-3,
2-5, 2-13, 3-11, 5-3
consistency with compatibility plans 5-1,
A-10
review of 4-1, 4-2, 4-3
submitting for review 5-8
Speech disruption 6-25, 6-26
Takings 3-19
Time Above noise metric 6-12

. Time of day

factor in aircraft accident locations 8-21
factor in aircraft accident severity 8-22
Topographic maps 3-17
Twin-engine airplanes
accident location pattern 8-19
performance limitations 8-2
pilot actions in emergencies 8-4
theoretical accident locations 8-13
Vested rights 3-23, 4-9
Visual Flight Rules (VFR)
definition 6-15
factor in aircraft accident locations 8-21
factor in aircraft accident severity 8-22
helicopter operations under 6-21
Zoning ordinances
ALUC review of 4-4, 4-15, A-10
submitting for review 5-9

December 1893
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